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inm^ 7 ] f!i«« 6 nm<r>fhmiim<r>ithmmmms 

W}ummm.o 

(Df*immm<oi^mmmmmxib^x. 
mmmmmt lx. 
iHieift^w-rsm i <^mt(i«4: ^ 

MIBiPWttdfft^jSrAtil;^ Rrffi(^i^^^tv5^ 2 wmiii 

t>^^■ftl*^2tt'-AW;^^^^5S^);^^*;£Ufct#. ^ 

*S$nfct(j;t)t::S^v^-C«sfecD 1 |ft-^Attl;^i ^ivSSli 
;^d5ft:^$n5 3$iS;t!i;^Am:^#S^«x.. ^blc:, 

tt^l!(;^)Atb;^#^lci t?S&iEf*3^M--^-^ y 

im^m 9 ] 8 ^m(r>\hmmm(ombmmmm 

SfrlE 3 W^»(I;^Am;'3#©*;^^ LT fltriBllilbttlcAUl;^! 

mmmmmxh-^x. 

mmmW)micmt)-tzBmm:f:j^xtiLx. t^smmt) 

xzj^^mmi. m2(ommmicx^mmsmmtiti.x 
1 1 1 1 ^mnp^mmcoiimmmm 
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mMm\cwi-hti. mmmmm(Dti^ti tmmi^mmm<D 
mmmm. 

[0 0 0 1] 

idXXJ^^ <DMm:^^ lit* 6 o 

[0 O 0 2 J 

br. ^mWe- 1 4 1 4 0 6-^<^m\^7jk:^ti:5h(D7l)^ 

&^m'^mm\^t>fz^x^pmm:inm't^z.tx. m% 
^<D^mmmt^+'7^ti:mm\:\u.m^mu.L.x\^^t^\^^^m 

ttjf. p^mmm(Di^wmz,iiidn^oL^ ^^^^ ^e^^ii^^i^ 

[0 0 0 31 

\i^x\t.ik<o^ofj^wmt^^mz.m^^fix\f^fi:\^\ 



[0 0 0 41 p^imm(oimum\^. *-f;^^-^^- 

J: 19 p^mmm^m^^'^xmnm^is^'c^^ikmm 

ISCVi:v^5) fi:E^±m\z.l.xyT^r]):y'if 

t LXmiL^KX\^^^o 

10 [0 0 0 5 1 :Lo\.tiii^mm'm^^M^^th^tt(D\^^ 

^Sco[Eieiia{^> ;^^-^^-i$'(::J:'6 2 5 0--3 0 

0 [rpm] <D^—^V>'i^:^>byr^TV>i^^}^(Dm 

1 3 0 0 [rpm]. LXT ^ h^/\^mmi&^Xh 

8 0 0 [rpm] ^:^#<^^[:L. f^^^lit^Pj^A^^ 

[0 0 0 61 ^fc. ^i^tM&m<DXo\citkmm^(D^^y 

[0 0 0 7] r(D^ig(0(^^aMco^^ij[i^J®^B:lBJ:i;? 

^(omwj^m^t]^^ ^/c. 5/v^3 :/(^s^ttl^^g:^^-r 
[00 0 81 

30 l^^m»:'r^tcib(D^^:}oXU^(Di'Fm • ^*] ± 

mmm^mmi.xmm^^mmm^m'^mi^mx^-^ y 
>'^-r6^->5^y>>>^»j«#^^. itrl5r^«^«lg|^M« 

[0 0 0 9] riHjte^j t\^s m&^rmtc 

(0 0 1 01 mmmf^(D\hmmm(DimMmmmi^. ^ 



[00 1 ij L/t;65oT. \^mmm(D^mm mmi^i 
ta^s ^y)wm^ titzm\zft:. ii^tzmmt^^^ ^ti^:it 

[00121 ffiriam 1 (o^m(Di^mmm(DithW}Mmms 

[0 0 13] ^fc. m^P^^«Ho*6Sj$fJIB)3^«t-*3 20 

tt>5 3W^Si;^Attl;t^^^^«;t. ^^tc. mJie^-^ 
l^:J:!9. S»rf5 3*a^t!j:;^Affi;/:?#^tc:J; »?tai5P^^:^l8 30 

[0 0 14] :L(omm^:^fh\t. mi. »2CDSi(i:»^ 

[0 0 15] ^fc. :^(Dmm^^M. p^mmmt^hm 
m^^hm:t]^th^mti^ h /i^i^miSkL^xmrn^it^mtj-r 

#S 3tt^l&;tiAtB;f7^g:^ffli^5;i>^e>. •€:<7)2tt$rr^ 
-CtSo 

[0 0 16] ±mmf^<D\^mmm(Dit^mmmm so 
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6 

^mtjAmti^m^if^-x^xmrnmrnm^Amti^n^m 

[00 17] rcoSj5g:t;ij:Hf^. 3$i*»);^jAm;^^^ 

^iffi^xmmmmmz.Amti^ti^m:^(Dmm^nhm 

-r <t 5 m 2 coffi»b«;6S$jj|^ §ns:ii::6^^.,^->5^y^^ 

[0018] wiE^ 1 (D^mco^mmm(oiimvmms 

mmnmmmmtmmm^^^^^rLX^Kl. m 

siHite^-cfct). mmwm^m^ixnm^ti^mmm^ 
<D^mM(Dmn. m^^mmmi!>K mmmmmmikxa 

::^t>T*#So 

[0 0 19] -<Dmm\tx^{^^ \^fmm(Diimw:^7f}- 

[0 0 2 0] Lfc;5SoT. l^«^H(7)^&i()P#t2:joVNX. 

So 

[0 0 2 1] tfrfS«^ort^^M(^*6ftfiJffllig|Hl:i*3VN 

T. {Hmmm(DmtihJi-i^<DmwM^^mh/i^^ tLx 
^'^>^mm99t^^^fz^mh^i^^\z\^nx. mm.\Hmm 

l»-rSf^«S«ga h/i->5^*i;»c^^i:^ffixS«^S;i:~rs^ 

[0 0 2 2] ^(omm^xtiis. \^mmm<Dit^W3m^^ 
rt^«iS;ei-ba;^^tLS h/wi^^o^M/jtSK^BSih-rs 

:i^;55T*tSo 

[002 3] S ^t::. r (^«^o»^«S^M<^*6tbftJ»ig ' 



[0 0 2 4] \^^mm(Dmtl h/\^^ 

[0 0 2 5] ^yc. mm^mmmmmmmmw\^^^^^ 10 

Stris^i, ^2com»i^^*jt^-r5r ^tcj: t?. fufS3 
[00 2 7] ^fc. i^mmmy^^bm 

[0 0 2 8] ntimmf^(D\^mmm(Dimmmm&^^^\^^ 40 
mtf^m^^Lxw!?d.mmm^Am:t}^th^mtt<Dmm 

x^^m^tir^zthx^^, 

[0 0 2 9] :z<Dmmcxti\i:. st^^mttxmt)^^ 

^^L-xmmmmm^Amti ^n^m:^(Dmmi:nhm 
'r^^m2(Dmw}m7^^mm^i^^:it^^h. 
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[0030] mwmi$.<r>}Hmwm(oimmmm 

S&ia3to^S);^Atti;^^S*DJ:U^flfrlB||l, S2C0 
[0 0 3 1] :i(D«^tciJ;ttt^. rt^aM<^*6t!i^. 
[0 0 3 2] ±15^ 1 (^^P^COrt^i^H(D$JW3^gtc4o 

m\^mmir^&m^mt^mK,^mf^ti-h ^ t hx^ 
[0 0 3 3] :z<Dmmzxth\'^. p^m^mcoittWim. » 

[0 0 3 4] ±um 1 (Dmm(D\^mmm(Dmm 

[0 0 3 5] r(D«^l3:J:tLJ^. ^■<>;/7^y f^5teBft;^)^ffi 
[0 0 3 61^2 co^^Of^^^Mo^fem^SfJIBi*'* 

Bf^cDT-f K/HH]te^-e^->5'y ^^^-r^jia^. 
[0 0 3 7] r(7)1t^tcJ:Jx«. i^«^||o*6t&S*;0S 

[0 0 3 8] U/ci;d5oT. rt^^P^7)^6t!)^^cjoV^T. 

^mmmt^T^ y'/ummmx^mi.rcmm^mt^j:^o 
[ 0 0 3 9 ] m 3 (D^m(Dp^^mm<Dihmmmm:^m 
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[0 0 4 0] z.(Dmm^x.fh\t. ^mmmmmm^fi^ 

So 

[0 0 4 2] 

[0 0 4 3] 1 , mi mmm 

sycje>. i^lT. (1) ^^-K^7:nr«^, (2) ibfw. 
m. (3) ilteftim (4) 
(5) ^^S) h/i-^SfJffll^S, (6) -^OfficOh/W 

U ^O^.. (7) ^LT. :^^m(OmW\Cmt>^:r.:^ 

[0 0 4 4] (1) K'^:nTlt^ 

2 J^HI 1 oSb;^til;^^g i i o (OU'^m^ms m 3 (^(gj 

[0 0 4 5] msizTjk-r^^^z, ;^fyy>' 
Sr^3|s|.^ LTil);^^ttl;^it-S^>'v^>' l 5 0 ^#;t5o 
roai>'v^>' 1 5 Oft. S5^^;6^f>>^niy h/w^yw>^l 

6 e^^i^xv^Avfc^^tmrnm^^i 5 i^^^i^tt 

^ttfc;^y y virco^^^^^j^^i 5 2f;ip^Ab. r 
O^^^Oig^lcJ: «9Jf LTtf ^tv^t:';^ 1 5 40 

^->5^ 1 6 8(cj:«9 5ir^^i(j^n5o M^ikyyi^fl 6 2 
-ri/-:h-fi5' 1 5 8;0^?>-7='^;^ h y fcfa. — 1 6 0^ 



ift-Lxm-^^titi^mBti^^x^xm^iki^^m^u 
mt^(Dmm.!ki^\^xoxj^sk^tixm^m^'r^o 

[0 0 4 6] t^tz^ zo-v^vi 5 0(D^R%mat. n 

h/uy<;uy 1 6 6 oi3:tt btLfc®^§i55>$r2lH]i-§ J: 

6 TCiH, T-Y K/i-;^t:°— K::^^' hn— 
>^ (J[^T. I SCVirPg^-S^) 1 6 7 a;^5^^t^nTV^ 

So iscvi67.aft. y ::^ry i-y-r Kicj:oTM 
•ht^ij:*). ^%mm^mmm\:imm'r^o r^^i scv 

1 6 7 a — jJ5:6^(^::^^(DDC^->5?;0^ 

b«^$ns>^n 5/ h/l^Ti^^zr^—i^ 16 8 ^^^-r 

6ri:?:?<. :3iyi^>'i 5 q(Dr-( Ky >^i/B#op^A^ 

[0 0 4 7] rcD^i^-i/^^ 1 5 0O31lEJt. S^^J^^ 
(A^T. EFIECU<tf^^) 1 7 Ot;i<t*9^J^ 
^ttrv^So EF I ECU 1 7 0\a'±. 5 0 

20 (Dmrn^m^^-tm^ (D^^'^t^mm^fi.xy^^^o 

\t. y^uy h/W</U>^l 6 ecoWa (;i3^v^->3 >-) 

v^^-l 5 0(OAilt^«ltai-S®^W^JEEir>'iM 7 2. 
^n^-i/:/ 1 5 0c07K?a^:^a3-t^57l^tg.ir>-iM 7 4, 

h y i:\a.->5^ 1 6 Otc^ttbtb^^>^^ v'^:7 h i 
5 6 0lHlteS:^lHlte^a^1^t±ii-SlH]te^-fe:>iM 7 6 
^TJ^lHJte^g^ir^-lM 7 8/^^^T*foSo Tt^^B. EFIE 
CU17 0tC{l. wCOffe, 0(l;tf^-Yi>'^5/v-3>'^--(^) 

[0 0 4 8] ii^>'v^>'l 5 0O^^>'^i/^:7 h 1 5 6 

tt. Si^i-s:/^^^ y ^-^^ 1 2 o*^^— ^MG 1 , ^ 
-^MG2^if\'LxmW}%i 1 2^[H]te$ft<^i-5tb;^e 
^:¥ir 1 1 ilc:m«6^t;i^'g^$ti.Tj3l9. rofb;^^^,^ 
^-Yi 1 iyxf^yr\^i^i^^7^^^\ 1 4j^:^E^irS^ 

^titimtin. Mc^^m^&:^(DmW}^l 16, 1 1 8t;i 

40 SIB 1 8 0 \zm^mcmm^inx:io [9 . r (ommms i 

8 0(::J:orMfflJ*nSo S»Jffl)3gB l 8 0 olf^fi^r* 

m^^ir^:^K Psmcnwmcpvt^m^hnx^^^ iy 

1 8 4^rt5^'fe/i-'^i$^/ui 6 4\z:mfhivtcT^±/\^^ 

^//P/Ki/v-a ^^^ViM 6 4 a . ^U— ^^^/W16 5 
t;ii3:tt^ttfc:/u-:3«^-<.:^/W7Ki^i/3>'ir>'f-i 6 5a 

>Sirfcg^Jg^$^^Tv^So ft»jffli$gBi 8ott. ±a5 

t/cEF I ECU 1 7 0 ^ii{t{-cJ: «9. 
50 OV^T^^. =^3*t"5o 
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[0 0 4 9] mi {ZTsk-r^ 5 m::hmtfms 1 1 o 

it. < It, 15 0, ^>-v^>- 150 (D^ y 

h 1 5 eitZ^y^^ V^^VT12 47bmm 
mc^^^fiti:fy:^^V^'Yl2 0. ':fy:^^V^^ 

^^>^ y 1 2 0<DV ^^^-Y 1 2 2t^S^^n^c^ 
— r5'MG2*5j;tK^— ^MG 1, MG 2 ^i^fftSJ^-r^ 

©Wisei 8 o;5^?>«^$ti.rv>s„ 
[0 0 5 0] :/^^:^ y =¥ir 1 2 04oJ:i;?^-^MG 

1, MG2 0^SJEi)c^^oV^T. Igl2{Cj: i9t^P^-r^o 

y 1 2 Ofl, iJ^^^'^ v''Y>' h 1 5 6tC*Sct3,i:^^ 

^-^12 1^. h 1 5 6 ,Jr|^#oy 

^irW 1 2 6 tinM-^^ ttiTc y ^-i/^^ir i 2 2 , 
•^1 2 1 ^ y ^^i^f^-Yi 2 2 ^coF^tcifiB^tLi^i^^i' 
1 2 l<D^m^}^m\^^J:t>h<^m'r^mW(D':fy^^ V 
b''^;^>'=^-V 1 2 3 <ir . ^ V:^' v-^ M 5 6 
y 12 3 

*ft^-t-5:/^-t-i5^ y y r 1 2 4 ^7&^^)i»^$tvrv^ 
5o rco:7'^^>5^ y af?-^ 1 2 o-t^fi, 1^>^-^l 2 1, 

y ^'i/^^i'l 2 2:t6^t^yy^^ V^^VT I 2 4\Z^ 
tl^tL^^^^tz^>^^^1^ 12 5, y :yi^^Y$A 1 2 

6*dJ:i;^^^>'>:7 v-^ h 1 5 6 (D 3m7^mti<D7<mti 
te^^tb. 3(ft(^5^v^-ftt;d^2W--Am;^^tt'5»j;^? 

^^(7) itt(cAI±i;^^ti,5i!i;'3«*^ 
^tir^2m^xm:f3^th^W):h\z&-5\,^x'^^!5o 
:Jo, r.(7)>^^^^^ y :3f^ir 1 2 0<^3tt-^o»i;'3OAtU;'j 

[0 0 5 1] y vi/dji^ 122 tcfi. mtxDm ^mi^m 

^c^»i;^StfcH=¥-^ 1 2 8 (i, ^ziL—iy^/u h 1 2 9 
(CJ: i9ffii;^e^^-Vl 1 ltcSiBt$ttT*5l9. mtfm.m 
^Yi 2 8 tWjtf&m^-Y 111 ir<Dra"CKi;t^oe3£;dS 

[0 0 5 2] ^-^MG 1 mmmm^mmt i.xm 

^ 1 3 2 ir. mmm^^m^'t^^^=^^/i^l 3 4;65# 
m^^rcJ^y"-^ I 3 3 n->5^i3 2fl. 

:7'^^i5^y=¥-yi 2 o<?5i^^/:^ir 1 2 lic^^^^t^.tz-^ 

^-^-VW 12 5 tC^'g'^tbTV^^o — ^ 1 3 3 ti, 

— 1 1 9tci@^$iL-rv^'5o woo^— i$^MG i(^, 

A^^l 3 5K^:bm^tEM^^ /VI 3A\zX.-:>xm 

jt^^th^m.^t(Dm:s.v^m\zx. ^ 1 3 2 ^(hj^kI^ 
mi'^mmmtLxmi'^i.s *a^:^i 3 5(cj:^^# 
tti^^ 1 3 2<D^mt<D^Kipm{zx^E,^=^^yui 

3 4coi^iiSt;ifi«;^^^C$:ii:S5ima^ Lrihf^t- 
i^^-^i-Wi 2 5(;:fl. '^(T:*®^:^*© s ^ 

^m-r^ u://w^i 3 9 7bmnhtix\^^^o 

[0 0 5 3] ^--^MG 2 t>. ^—^MG 1 ^ iRl^^t^lR 
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:5"1 4 5^:fi-t-^n-^ 1 4 2 mmm^^MfiZi-^ 
HtBrr>r/H 4 4;d5#lE]^tt/c;^'r-^ l 4 3 ^ :|r#;t 
5o n — ^142f*. :/7*i5^y ^-^1 2 0(Oy 

1 2 2 tcSS-g^^H^ y >^iJ^:¥-ytt 1 2 6 {Z.U^:^tlX 
^ ^ . ;^r'— ^ 14 3 \t^—y^ i i 9 ^cS^^ttTv^ 

•So ^^:^MG 2 <^;^7" — 14 3 ttl^f^ttS^ffltS 

(omm^mm\^xmf^^Hx\,^^o ro^— >$'MG2fc 

f^t-5o ^J:^. y v^^-VW 1 2 6{::(i. -^(^[Hlte^ft 
0 r ^Itm-r^l^V'/^^^l 4 9;ii5i3:tt^nTV>5o 
[0 0 5 4] ^—^MG 1 , MG 2 ^igEba^i" 

»JI^3^g 1 8 0 fi. ^-^MG 1 ^iZft-T'Sm 1 o 

i^ibiHiKi9i. ^—^MG2^mm'i-^m2(Dmmm 
^19 2. mmm\B}^ 191. 192 ^m^^^-r^mmc 

PU 1 9 0. Z.»immxh^y<yy']J 1 9 4;0^b1t^^ 

tvrv^^o *Ji9cpu 1 9 ofi, if^^/:r-9'^^n>^D 

•fe>i^-Cfc>9. f^gPtC, !7 — iJ'ffiORAMl 9 0 a , ^Q. 

A^fSltbTtROMl 9 0 b, Ati^tl^— h 
(m^'t'T) *5J:t;^EF I ECU 1 7 0 ^ilff ^tTJJe 5 

v-y T/i-iifi/if- h (l^^iiri*) ^«^5o 

[0 0 5 5] ro^J^C PU 1 9 0 (Cfi, U://W^U 3 

9;5>bco-y->^^irSft 1 2 5(^lH]|s^Se s . uyvuy^i 
4 9;6^^)(Dy v^^^^^^^i'Wi 2 eooiEie^se r , r^^ir 

yU^^j^/WTjfv^v-a >'-ti^-y- 16 4 a;5>^<^r^ir/u^^ 
/I^tKv^v'hV (r ^-t/W^^/KD^iZi*) AP. y^^i/— 
^^^/i/Tjft^v-H >'ir>^i^ 16 5 a;^)^^co>^lx— 
/utKv^v-h:/ bp. uy h 

/ifv^v-a :/-fe>'f- 1 8 4d^^CDv^:7 h/Kv^i/H >'S P, 

m 1 (DmWi^m 1 9 1 tciKtt ^ttfc 2 oom^^m^ i 

9 5, 1 9 6;6^b<7)S?JfLffl I u 1 , I v 2 . M 2 coigfb 
IBIKI 9 2Jct9:Jtbtbfc2ocomM«^ai«l 9 7,19 

8:^^h<DMMSl u 2, I V 2. ^■<:y'7'y 1 9 4CO^^ 

mitimi 9 9fl. ^<:yy^y 1 9 4 (Dmmm<Dltm^t^lt. 
y<yy^V 1 9 4^0:^^$:cD||*^SIJ^LT^^»^1tH:lr 
^^^/-T^ycoS^raSr^Mfi^jf^i^a- 

h ^^xmm^m Lrt^pjgKc^M^ r t J: 19 a^asr 

Wm'r^h(Dti:t':^>^(btiX\^^^o 
[0 0 5 6] */c. SJtWCPU 1 9 O^^bJ^. ^1 (7)12 

RjdiKi 9 if:iiS:tt^tb;^ci;^^>^5^>->/^^r^fc5 em 

CO h^Vi/y^^T r 1 /c^V^LT r 6 ^igKi-'5*JWt-§- 

swi^, m2(Dmm^^i 9 2{zm-f^tifz;^4 y'f' 

>^M^t \^X(D%Wi(D hylyi^:^^T r 1 1 LT 
r 1 6 ^iKi!i-r^S'JWt-i-SW2 i:;d>fctJ;t;$nTV>5, 
MKDmmm^i 9 i^<D6m(7:> Vy>i>y^^T r 1 fj: 
V^LTr6ti. hy:^Z^:^^^>^^<-i^i:mf^LX:t6 
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19. -^^X^n> -^omagy-f >'L 1, L2JC^LTy 

-e^^g^^^t;!. ^--^MG 1 COHffin^/U (UVW) 3 
4(7)#^;d5^^$tLTVN5o m^-O-L 1, L2tt, 

^<5/v^y 1 9 4<Dy9:^mt'^-('r:^m\z^ tti^tim 

ft^SWltClJ: t))llg^fc»J»L. Hffin^/H 3 4(D#-=i 
mz.^^t^ HtB^-f/H 3 4|rcJ:l9. EItem#;55jf|^^ io 

[0 0 5 7] ffi:*', ®2<75iEibIn]Kl 9 2<D6fi(?:>h^ 

:yiy:^^T r 1 i ;^c^v> LT r i 6 h'yiyi^:^^^ v 

JK^ti. ^MG2(?DHtB=:i'Y/H 4 4C0«->«rlc:g§jK 

$nrv^'5o Lfc;^>5or. *jjfflicpu 1 9 QIC J: 

^'.^-r h^>'i^;5^^T r 1 l7Sv^LTr 1 Q(D:^ly^m^ 
[0 0 5 8] (2) IbftHS 

Tf^B^-f-^, 1 0<DmVfWM. h/ix 

i5'^j^(^J[^St^UJlTcOaii9T*^'5o ^^^i^^^ 1 5 0 ^Ih] 
SS^Ne. h/U^TeOilte^^>'hP ITilteL. r 

o^V'i;^^/ 1 5 ot^hm:h^fl^=^^^^y^v e irl^)— o 

^^vW=¥^T?fe'5;65MJ^ce6[ElK^N r , V^l-^ T r (Dills 

tK^ V h p 2 -r y 12 6 ^ji^-rs^'g'. i- 

;t5o w(D0#(D:3i>'i/>^ 1 5 0 i: y >>/=^-tto 1 2 6(7:> 

[0 0 5 9] :7^^^>5^y :¥iri 2 ooatft 

12 5, y ^-^/^Jj^i-wi 2 6^o<tt;^>^7^>5'y^-vyT 

12 4) tC*5*tS[iIte^-^h/W^C7)|i«f^. 

r ;5tc:J:;h.J^s HI 5 *5 J:t/Ill 6 tc^-fj^-r^^i^li] 

:i^;d5-Ct5o ^c^:Jb\ :r^-t^>$^ y ^i' 1 2 0 fc:Jott5 3 

[0 0 6 0] IE15tCjottS*KWf^3ttOlHl^»tt-Cfc 

•9. «WJi3»*(Di^^facOffi«60lt^^t3'ro -^5^^:^ 
f-^-^-tW 125 tV l^if^^m 1 2 6 

s. R^pfiSt^i^ofc^^. >^7*i5'y^'vyr 1 24 
m^hfh^o rr-Tf, pf^. y vr/^-^i 2 2o«^{c 

12 1 0«^Oit-Cfc 19 . ^Sfe^ ( 1 ) -C 50 



[0 0 6 1 1 
[JSl] 

yv^^i'oiss* (1) 

[0 0 6 2] ^^-v^Vl 5 O^a^lHl^^NeT'ilte^ 
tLT:joi9. y ^-^/^^E^irlft 1 2 6;^|SIplte^N^-C3lte^t^ 
TV^^#^^#;iTV^^;0^p5, 1 5 0 ^ V 

^^^^y V 1 5 6;65?e'g^$^xrv^'5:r7^^y=3e'y yr 

1 2 40M#ttCtc:3i>'v?>' 1 5 0(DlElte^Ne y 
^-^^^jJ-yjft 12 6 COiS^ttR{;i©te^N r hi" 

i''**! 2 5(?5lElte^N s ^;65r*#6o l^T. 

(2) ) \-^^i^^^z.ti)^x-^^^ r(DJ:5t^:7^^4 
i5^y=^iri 2 oT*f^. -y->^¥-vi 2 1, y>'i/:¥-^i2 

21oJ:tJ^>^^^i$^ y =^r-y y r 1 2 4<:0 5ibV^i*tt;e»^2o 
[ 0 0 6 3 J 

[»:2] 

N8 = Nr-(Nr-Ne) 1^ (2> 

[0 0 6 4] JS;^>^tL;r:i®jf^*^tc:. aivv^^-15 

0(D T e y y r 1 2 4 0^^$^C 

^^fzLt^mmtx^x's^^^o^itt^x^^t^h^ m 

n. (3) joJ:!;? (4) lCj;oT«t?$n^o 

[0 0 6 5] 

[IS:3] 

Te8 = Tex--El-- (3) 

1+P 

Tcr=TeK--J— (4) 

1+ p 

[0 0 6 6] W)i¥^m:^^^:z,(D^mx^^xh^fzi^{^ 

^^(D N/V^Tm 1 ^ftffl^^s MS*ftR±(;if^> yv 
^=^-ttti 2 6{c:ai;^"r5 h/^^Tr ,^(^C:^t^r-fRi 

^^mCX\^^:d^RM(D VfV^ Tm 2 ^{^ffl ^^^(OX^ 
5o ^(D h/P^ Tm 1 fi^ — :^MG 1 J: «9 . h/l^iJ^T 
m2fl'=e— i5^MG2tCj:i9{^ffl^ii:^r i:;&Sx*#5o ^ 
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$ti^m^^^/i-^Pm 1 i^^^-Y^bl 2 5ib^ib^± 

:n;t;/l^dEipm2$rt&;^^ LT y ^-i/=¥i^« 1 2 6 }e:ta;f? 

[0 0 6 7J w^-C. m^^^/l-^Pml 10 
^Pm2 i:Sr«L<t-n{^. ^-iJ'MG 2 -etg»1-5fl; 

t•0<^i"i^^^J:v^;5>^, ^>'v>>' 1 5 O;0^^t±i;f; 
$tt^:n^yi-:3?^p e i: y 2 e\::mti^ti^ 

T e ^mte^Ne t(Omx^t:>^fl^^^^yl^^P e .Jr. 
•h/UiJ^T r ^lHl^#:N r t<Dmxmi:>^tih^^^/i-^P 

^'hP 1 'e31^^tLTV^5::^^>'V^V 1 5 Ot)^hH^:b^fl 20 

txmt^^ti^m:^t i^xv^'^^'Y^i 2 6j,:imti't 

^(DXh^o mraiUycJ: y >'^=¥-ytt i 2 6 t;if±l 
;'j$tbyhSi;^l^. i!j;^B?ttS=^'y 1 2 8i3j:i;?t!i;^e»^^ 
■¥1 1 1 2\z{Bm^ti. f^yri^:^ 

v'ir/l-^i' 1 1 4^^LTmSj^l 1 6, 1 1 8 Irfeig 
^ti^o bi^c;eiSoT. y ^-iJ^^^irtti 2 6trtti;^^tL-5 

ib;^ irnsift 116, 118 ic^m^ti^^mtt t \zn V 
=^r:^j:mm*^ji^^i-^:^^ib. mwjmi i i i 8t;ie 30 

^mm-r^ mm-r^ :^tt^x^ -5. 

[0 0 6 8] m 5 {::7jk't^mmx\^'^>^^'Y^ 1 2 5 cd 
[HjiS^N s JlIE-Cfeo;^c^5. ^^i^^-v^V 1 5 OOlHlte^N 
e ^ y >^^^mi 2 6(D\B}mm^ r ^t;iJ:ori^. HI 

^-^MGii^fi, mm(D:^\^t h/\^^(DY^m^ 

^-^MG2\t,^mmt\^xmVF\^. h/U^Tm 
2^lpI«K^Nr ^<D«t?^:b$n^®M^*/^=3^i^Pm2 
^y ^-^^^i-ttl 2 6;^)>f3[H]*-r6r <^:(c/^5o rco^ 
-a^^ ^-i5^MG l-CtS^-r^SM^i^/U^Pm 1 <i^^- 
MG 2 -Cia^'t ^> m^^^^/l-^^ Pm2<bi£r^L< i^tt 
t^. ^-^MGlT?B»i-5mSC:3i^/l-^Pml<£r^- 

^MG 2 r*Tff8# oZLt r^x^^. 
[00 6 9] ^±omi¥mmxit.. yy^^ v^-y i 2 

Qj^^^^MG 1. ^MG2, hy>^i^^^Txl 50 



:^CV>bTr 1 6*^*t;iJ;S!b;f30^«|^^^ffl[l (10 

0%) tLxmmLfc. mmat. mi^mxh^:^- 

^=¥-Vttl 2 6iCttl;^j-r;5:3i^/U:¥P r 

mt'r^:^\ m\z y v^=^-^tt i 2 6 tc/aj^j-t-'S^^/i- 

^P r 1 5 0 7i>^^tti;^ ^tt'S^^/V^^fTp e J: 

5 0:^^^mtl^n^:^^/l^^P e^^ y>':/^-^ttl2 

^1:^2^^ m^(o^mm<o^mx\'±^—^MGi{cx. 
ttj^n^fii^L. me(D:^mm(r>^\mx\t.^-^MGi 

1, 'isAG2\z.m\^^f::mnmMm<r>^m\t.mi\zm^xm: 

fe^>bGT07t^^*^i6r/^^v^t>(7:);6>^^nrv^:5o.: u/h 

J^T<?5|5^PJTt5. Sftl^cDWacOfci?). |g:^U?^cCV^PS^9^^I 

1 (10 0%) t l^X^^WiVo 

[0 0 7 0] Jl^±. W):f3 mtimS 1 1 0 co^;$:6^/^®j{'^ 

^titiW}tf(D-t^x^ h/i-^mmi.x y >^i!f^^«b 1 2 

6^c|±J;^?-r5i!J^to^iil. ^Vv^vi 5 0;O^^W;^^tifc 

mtiiizy<yy'v 1 9 4(^^;t^ttfca;^^^/^=¥^#j[jp 

LT y v-i/^^irW 1 2 6 {zm:tiir^W}i^^. i^lc^^-v? 
VI 5 O;0>^|±J;^^;h>/ci!);^(7)— ^^>'<:y7^y 1 9 4 (c 

mn^^-ji^^t vxw:^^mi'^^j:t':d^h^o z^^<Dm 
[0 0 7 1] (3) mmmm 

i^TJc:. r 5 vxm^^thfzm:^mtim& 1 1 0 (7)3ie 

ij&M-r^o jsewiBi/^-^vds^tT^tts^. mmmm 

1 8 OCOSJJ^CPU 1 9 Otl, ^-fV l^^^^^Al 2 6 
0) o V lyi^^^mi 2 6<Dm^^N T i^, 

4 9;0^e>St^i^A/fcy >':^^^irttl 2 6OD|H}te^^0 r 
3 ^--fe^^-y- 16 4a ^Ji^biDT :^^-fe/U-^i5^/U7Kv^v^3 V-A 

P^K^j^tf (;^-r 5/:rs 1 0 2) o Ti7-fe/p-^^/n 
^(D'^i.x\,^^m:hh/u^ (irfj:t:>ib. mm^i i 6, 

[0 0 7 2] m\^^x. m^j2<^thrcT^±/u^^/i'7i<iy 

v-a >AP{CJt^\:.XV>'i^^'Y^l 2 6\cm^i'^^ h 
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/Uyi^i^iy3>'AP\zft^]:.xmW}^l 16, 1 18(;itt5;^ 

;^*i±S^-¥i 2 8, fb;^e^=¥iri i i^xxf'f^yr 
u>^i^^/u^^ 114 briEKi^ 116, 1 1 8 t:i 

t)'t-<t h/i-i^^mmirtiit. mmmi 1 11 etc: 

2 6(D[HJte^N r tTi^±/U^yjU7^i^i^3 ^AP t(D 
li#Sr;^f •^s/>^^i^«)ROMl 9 0 b(r|altLT*5 

-^y-fh ^^yL^k\.fz.r P jvi^i^^y 3 A P 

J:t^y ^-iJ^^^E^-^lft 12 6 OlDtelScN r ^CS<5V^T h/V-iJ^ 

-0iJ^IK8(::^i-o 

[0 0 7 3] iSSctC. «#W^tb^c h/l-^fg^fflT r * ^ 
SS^ii^tLfcy ^''/'^irttl 2 eCDlHlte^N r 
y ly^^'^^i 12 6 (Cttl;^-r-<#::i^-^/U'^P r ^tf^ 20 

(P r =T r * XNr). (CJ: (J^^^-r S 1 0 

6) . ^V>r. JS^aeifflSIl 9 9t^J;i9«li±i^n'5^< 
iXT^y 1 9 4(0?^^4BRM^Sc^3At?^^^tT=^c^oT 
. (;:^7":y>^S 1 0 8) . Sfe^- KO*J:^^3@^^T?'c^ 5 

(:^X5/:/'s 1 1 0) o roilte^— Kco^j:^^]@fi, 

— 5^>'0;^7^ 5/ 100 T^tv^ L s 1 0 8 xm^'shhjft 
ttl:^S^ei 1 0(DJ: K^*iJ^-f-^« r 30- 

[0 0 7 4] K*J^^S/P— =^>';?>5^tT^tb5 

SJ^a^gl 8 0CD*J«CPU 1 9 oti. ^^ixT^-y 1 
9 4 (D^^SB RM;«|SBg^B L BSfit B H ^ J: 19 ^ 

(^tSfflp^t^^c^v^^ tt::fi. /-^^/-T^y 1 9 4(D^Sfem;6^i^^> 
^T-fe^ t^JMLT, K;:^ffi;^)a^ai 1 0(7)al$K^-K 

^rT% BUflSB L ^BlfilBHfl. ^^^yr- y i 9 4co^^ 
g:BRMcOTRBffi<ir±pgffi^^-rti(^T*fc'9. ^JgfiFdT 

MG 2(7);9-tc J:5I^»!j-^^>'!7— Ti/;^ h^— KJc 

K^^^nSo MfiSBHfi. /^^/-ry 19 4(D?S^ 

® B RM;0^ e> ii ^^^T^^ ^ *:f^ 



[0 0 7 5] :^'TV^S 1 3 0-C>"<5/7"y 1 9 4<0^^ 

l:BRM}^5BSffiB L <!rBlffiBH^ tz: J: t^^^pS^x-SjSfflrt 

dfc^ir^tcji, y ^-^^-Vttl 2 6t;iffl;^f-r^t^^> 
/w^P r^5ai^^v?>-i 5 0;5>^e>m;^«r^?ift;'c:3i;^'.7U:^? 
P ema x^^jffi;tTV^-5;!^^^>a^$^4^J5ef S (;^7"y>^S 
134)0 :ft:^^^/^^P e ma X ^@;irv^5 ^ #(C 
Jl. ^>-v^vi 5 0;6^^W:^$tL^S:^^^>^i-=^P em 
a x-Cf:i^J^t*5^^>^l-^^^^:y7"y \^ A\C^^h^ 

iy:/S 1 3 6) o 
[0 0 7 6] y 126 tc:f±;;^I-r-<§::i: 
^/l-=^P r 7)531 vi/^/1 5 0;e»^^tbl;^"^tg^cC*;^^^^/^' 
=¥P e ma x:^TO.^ h/^^fi-^fitT r * i:© 

S 1 3 8) . Bff3e(D«5Brto<htte:«. i!);^W;^3gfii 
1 0 O^lte^- K ^ LT-y-V^-VW 12 5 (OIhJSk^^^jI: 

14 0). rr-c. Ff^(?Dffiffl^ft. •y-v^^E^i'i 2 i(^ 
iHlte^f^ih Lfci|:^^T*ni>'i/> 15 0 J: < il^-f 

ts^ia-e^^o .irft:^ftj{c{i. i^>':^?-vl 2 i^^fihL 
;rc)bt^-C3i>'t;?>' 150 ^a^j: < iiter-t ^^Hrt(7) 
#3lte^-Y>'h"C::t>'i;?>'i 5 o^5Steufc^#tc, y 

^-^=^'^$Al 2 6{C|±l^^tt6^;n.-^'nco h/l-^ .^{HllS 
^.h'k'^y^}! LX^i^ROMl 9 0 b (;i|Sti UTjo 

fc-So ^vv^vi 5 o^a^J:<iH5T^^®Hco— 
^^lOlc^-To m*. ®*|EP Ef:i:3i 1 5 0(7)3l 
te;65^tg/.^^^T*fe . -ffiftgP Afiai^-i/v 15 0^^ 

:31V v?^- 1 5 0<7)jSte5a^<^t5:^»^^^ ^^v-a ^/^i;^: 19 

So 

[0 0 7 71 :^'rv:fS l 3 8 h/I-i^Ji^ffiT r * i: 
y V-i/^-^Wl 2 ecDlHltefcNr <h;656Ff^(;5^fflrttc/.C 

P r ;ei5gFf^:3i;^;/l.^PMLi: t9/h^< . /^^^O, y V-^:^ 
-tttl 2 6cOlH]<c^Nr ^i^^^lHlte^NML 

;6>Sd^^Jf^j:^L (;^X5/:7'S 1 4 2) . 
G2(7);^[cj:5i^»jo^— iJ^iiKi'^e— K^iS::^i-5 

1 4 4) o m^^^/t-^PML^FJf^Ste^N 

•9 . ai>'v;^>^ 1 5 0 (Dm^W$.h brfi^^cD^^*«CO 
«l«^jfc5::ii^/l-=¥P r*3j:TJ«lH]te^Nr LTSl^S 
tbSo J^e^s, *<*6^J^^jitfl. ^Vv^V-l 5 0t7)i(#14^r 
y ^^-t 1 2 0(D:^i-Jt?^^^(^J: '9^i^)^n'5o ;^ 
5/:/S 1 4 2-^ ^-^t^/W^P r /65gfr^^-t>/l-^PML 
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g 1 1 0 (Dmrn^e- LTii^Mte^-- K^iS^i--5 
(;^7"s/:/s 1 4 6) o 

[0 0 7 8] la 7(Dil$KSiJfflI/U— f^VCO^^T^^yT'S 1 1 

(-fiiiffi^aeh/w^MW^M (^^'r^y^S 112) 

m (:^y'yys 114) /<y— Tv-;^ h^- F7i5^ io 

:yrsil6) n -/>:^r i/:7^^- K;&SK;£^nfci^ 

nffii h/u^mm^m c^-r $/>^s 120) ^-^en^tt^ 

[0 0 7 9] (4) ii^3ltehyUiJ^*J»^3g 
m7<D:^v'>yyS 1 1 2(;)ii»ateh>rU:J^$fJ»^3®fi, 

P r .tM(HlC»^^/W=¥P r t:^^m^J:^t^{Zi^ysTyy 
3 15 2/.Cl^LS 1 5 6:^XXJ^:^'ryy'S 1 7 0/^V>L 

■s 1 7 2<D^m^n^j:\^\ m\:^t^\z\'iy^Tyys i e 30 

2?feV>LS 1 7 2C0^M^fT?'.^ 5o -^-r. :r,:p^/U^PT 
[0 0 8 01 ^^wi^^P r t^m(0^:^/U^P r 

^-f. y ^-^^^irWi 2 6t;ita;^-r-^# 

^^/W^P r (C:S'^V>T:i:>v^> 1 5 0<D^m Y/V^T 

"ry^S 1 5 2) „ r rT% :3i>'i;?^- 1 5 Qco^^ir^ 
=^^/V^\t:^>-J:y 1 5 0(D h/V-^^T e ^lHltel9:Ne ^ 

1 5 0(^g^ h/Wi^T e *4b^J:U?g^lHj(^^Ne * <b CD 
M^f^P r =T e * XNe * <ir/,^ M^^^J^ 

ur3^>^v?^^ 1 5 0 (Dmwimt^mht^cm\yt^ 

^l^^Jl^ 1 50(^g^h/U^Te *:ioJ:t/S:^(pJte^N 
e <9*Ji;>, rtl^^i^ROMl 9 0 bt;i 



>^v^>-l 5 OOgShyW^S'Te * io J:U5g:^[pIte»N e 

[0 0 8 11 01 2f;i. :i:>'i^>'l 5 0 COjlfc/J^^ h 
^a:>^v^^^l 5 0(0^^i:(^||#S:^-r>/7:7T-fcSo 

(I]4'*SaB(t:n>'v?>' 1 5 0(7)3Hs^tg;i^^^CO:g#S- 

^1-0 ^:/v^>'l 5 0<7)3lte^t6;:^^SEtc(j:, -^o^l^tt 

^-v^Vl 5 0(7)il$5pr^/c^®«t;if^. h/l-^Te cblHlte 

flUC 1 - C li^^V^LC3-C3^}S< :Lht'^X^^^ 
:i 5 LrJSV^fc:3i^/l-^— ^COflliC 1 -C 1 ?t^V^LC 
3 - C 3 (::^aoT#ilte."K-r > hO^^^iSriii^'v?^^ 1 5 

0 omte^N e t LT^t>-r <bl^l3(0i/^:70 

[0 0 8 2] m^-t^b X 5 mt}'r^^^y\^^:dm c 

T'ti. ifOilte4<-r V ^T*iltet-^;6McJ;oT:3->'e;?>' 
He 1 - C 1±"T?H, ai>'v;?>' 15 0 ^ilte^-Y. V h A 

1 (h/l^^Tel. iHlte^Nel) Tilfe-T -5 ^ J: 

He 2 - C 2:j3<}:t;^e 3 - C 3 xn^th^tlM^T^^ 
hA2joJ:t/A3:d5tS^-r5 J: ^(c, ^co 
*H±(C#ffi-r^o mi 2»f(^ttj|aAf^, 

[c:S-5^#^^./w=3t^p r \:iM\^X=^>i>>i 5 005^* 

>N (h/V^Te, 0^SNe) ^ ^^^/^^ P r i: (DM 

[0 0 8 3] ^ir-C. ftlSASritigl-rSftHT-J^-^co 
>i/Vl 5 O0Oalte;K-f V h^^a65<k. ni;t^>ru^P r 

Xh^o L/c;dSoT. r<Dj;9t:iftHA«rigM't-5*H 

[0 0 8 4] :^>'>^>'l 5 OCOg^h/UiJ^Te **5J:U5 
i^lHJte^Ne ^Jffl)ePU 1 9 Ofl. 

^MG 1 h/l-:^jt^ffiTm 1 fe^Lfcg;^ 
h/l->5^Te ^f3:g^,,^-^^^ (5) ^^^^ 

»ttiLr^^i-^.b*{^ (;^7^:y:7^S I 5 4) . 
MG2(D h/U'^it^fii[Tm2*^. h/U^S^ig^lfiT r * 

i IS h/Ut^^T e *^:¥ir it p <^:^^S-^l^T^s^^ (6) 



(12) 
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it^ffiTml*, Tm2*^^ (5) ^XU^ (6) 
[0 0 8 5] 

P 



Tml* ^Te* x 



1+p 



(5) 



Tm2* --Tr*-Tc* x-l 



1+p 



(6) 



[0 0 8 6] r 5 tr. :3i>'^/v 1 5 0(7:)@:S h>^U'^T 
e*, S^lHlte^Ne*, ^—^MGl:i6XXf'e—i^M 
G20h/U'>5^Jt-^fii:Tml *, Tm2 *^K:3tLfcm 
f^, iJ'MG ico$iJ^MS (:^'ryzfS 1 7 0) . ^ 
— ^MG2 0»JfflI^S (;^T'^;/7'S 17 1) ^XXJ^^>' 
i^>'l 5 0<DmW^m (:^y^y:^S 1 7 2) ^fr^ctpo 
llI^(OiB'g^±. ^J'MGl, ^MG 2$5j:TJ5:i:> 

v^vi 5 0O#^J^^S^SU^c9^7^>;/:r^ LTIEau 

^j;tf^. so»c p u 1 9 0 t) j2<^mm^mm ur . 

-sin(es- 120) 
-cos(es- 120) 



22 

^-iJ'MG 1 ^^-^MG2(7)SlJ»S:I^B$l^lltTi-^^ 

EF I ECU 1 7 Ot^lJg^^i^ftL 
T. EF I ECU 1 7 0[Cj:>:)3i>i;?>'l 5 0(;)SJt9t) 

[00 8 7] ^MG 1 (DM^^^M (mi 1 <r>:^^ y 

:/si7 0) Ji, 1 4[^'(^f|^i-5^— ^MG 1 <DSiJtfli 

SfltWCPU 1 9 Oti:, i^>^^-¥Wl 2 5 (T^IhI 

s ^l-y'/w^l 3 9;&>f5A;^-r^^il^fir?iV^ 
10 {:^'fy^S 18 0). )^V>T. ffi«^^ffi^l 9 5, 1 
9 6tC<tt)> ^ — i^^MG 1 (DnffirJ-Y/H 3 4<7:)Uffi^ 

vmzW(hx\^^wsi I u 1 , I V 1 ^itta-r^^n^ 

tr^'^P (:^^:y:/S 1 8 2) « ®«JiU, V, WcoHffl 

T^^yT^S 1 8 4) . ^^a^HMcof^WmKi 

(7) ^^St-rsr ^tcJ:i9tT*:btuSo 
20 [0 0 8 8] 
[^5] 



sin Os 
COS 9s 



<7) 



[ O 0 8 9 J i i-eM«g*«liSrtT'fc 5 <^»i. 
^MTm 1 **^h^i^hiv!b^^comMi^^U I d 1 

* . I q 1 * t m^^mcmih^tctiM i a i , i q 1 1 

OSHS-^fe, =S-ttc5«JE*i^iitv d 1 , VqiS-*:*^ 

fea€rff^i5 (;=<.7^3'7°s 1 8 6) o -r/ij^-b. 

(8) (Dmw^nf£\'\ o) coin^* 

[0 0 9 0] 

me] 

Aid! = Idl» 



Idl 



Alql = Iql*-Iql 



(8) 



Vdl = Kpl • Aldl + 2Kil • Aldl 

Vql = Kp2 ■ Alql + 2Xi2 - Alql 
[ Vul U 



Vvl 



(9) 
cos 6s 
(Os - 120) 



[0091] rr-e, Kpl, Kp2, Kil, Ki2 

*^#>^T*fos. z.^h(Dmmn. mm^^^e-^ 

d 1 , V q 1 mmm^m i * i:(^)ffiSA i {zitm-r 

(9) :^mmim) tiMmAKD 

m ^n^^\^^ (y^y^y-yS 18 8). =i ^ /V- 

I 3 4\Z^mir^W£Vu 1 , Vvl, Vwl^*de)>5 
^S^tT?:?5o #®jaE«. (10) '9*:>e)5o 

[0 0 9 2] 

[fg:7] 



-sinOs irvdl 
Bin (8b- 120) J[ Vql 



Vwl = -Vul- Vvl 



(10) 



[0 0 9 3] m^(DmB£mw^. mi(omm\B}^i 91 50 <Dhy>z:^y^^T r i/^v>bTr 6<D:t>^yi-ymm{zx 



(13) 



9-222064 
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^ (10) {z^^x^isbti^m&m^ 

B#P^^PWM»mr6 (;^-r5/:7^S 1 8 9) ^ 
[0 0 9 4] m-C. "^—^MGKDY/V^Vm'^UTm 

Jt^-ttTml *Of^ffl-r'5fp]t <b1^>'^irttl 2 5 (Dm 

S&l 9 1 h^^-v^J^^^^T r l;^.^V^LTr 6 ^©J^-TS 

cD^— ^j'MG i<Dmm^mxm±umtt}nmm(D\^^T 

;65:©coi: ;^-7^ :y rT'S i 8 0 -Cg^^iAtPi^>'^-V 

ttl 2 5(DlH]t5^S0 s (Z)^>ft:(Z):^f^;05iSfrtc;^.^6yb^ttT* 

10 0 9 5] ^^i5^MG 2 (D^iJ^^S (HI 1 1 O 

:^7"5/:/S 1 7 1) {cov>TIU 1 5(^^J^-r-5^— 

un^m\^. "^—^lAGKDMm^mo^v^i-^m^m, ■ 

Tml * ti^>'^ir#l 2 ScOlHJte^ge stc:^-t;t-C h 

/i-^it^-feTm 2 * ^ y >^>/:¥irtt 12 6 (Dmrn^hs. d 
m—xh^o -r^cCt?-^. y >^i^=¥irwi 2 6cDiE]te:^s 

0 r*U>^/U/^l 4 9^^V^Tl^mL (;^7^:y:/S 1 9 

0) . m\^^x^-i^MG 2(D^^mM^mmmmmi 9 

7, 1 9 8^fflV^r1tfc^L (;^-r:y:/S 1 9 2) . -^co 
mm^^ {y^'Tiy:/S 19 4) 4B J:tJ?mi±it^«I V 

d2, Vq 2(7)S^»^^T?fcV^ 5/ :7^S 1 9 6 ) . M 

t-®H}f-^fecDiS?M^^^ (>^'7^:y>^S198) ^fr^i 4 
oT. -^e— i5'MG2C0^2(^iIi()[HlKl 9 2(7) S^^i/ 

:^^T X 1 1 ;fev^LT r 1 ^<D:ti^7?ryUU^m^i^ 
ib. PWMmm^mj:o (;^7^5/rs 1 9 9) „ 

Ns* *-Nr-(Nr-Ne*) x 
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[0 0 9 61 rr-e. ^MG2 t h/W:J^Jt^<itTm 

2 *(Df^^<^ y 2 6(7)[pJte(7)|plt i:(c<J: 19 

MG2<Dmmffihmxnt^o:zt:^^x^^o njs^^j 

m5<D^mm<0^m(Dt^(Dh/l^:;!^Tm2<D\^^^jEt 

[0 0 9 7] ^tC, :3i>' v?^' 150 (DUm^m (HI 1 1 
10 0;^X5/:7'S 1 7 2) ^COV^T|$&5ei"'5o ^ai^/^/^-iS 
Ofi, mi l<D:^y'y':fS 1 5 2 T^^S^tty^c @^>/^ 
^ T e **5 J;t5g^lpI«5ifi[N e * coiite^^ V h-e^ffir 

^tL^o :iri*:6^t3:fi, ©JiaiCPU 1 9 Od^biimt-J:^ 
E F I E CU 1 7 0 (Cit^^iM^t L. ^3|S|-ieit# 15 1 

:^^h<r)^nmMm^:^ti^y h/wv^y 1 6 6co§iffi^ti 

® LT. 15 0 COW;^ h/i^^;ei^g;P h/i-^ T e 

m-t^cDXh^o ^^db\ mi l^;Dii«5lteh/^'^5^®J^/^' 
2o — ^>'(D:^'Tiy'yS 16 2 J^^V^LS 1 7 2 (D^mX^^ 
^>'v^>' 1 5 OCOIhJ^^N e (i^— ^MG 1 

J:51^>^^•t#l 2 5<Dm^mi^ s(Dmm\^xoxntg: 

0(Oh;\^^ T e h/u^^ T e * t-t^UU ttj::ho 

[0 0 9 8] mii(DmnmmhJ\y^um/\^—^ 
>cD^7^-/>^s 1 5 0-cy v>/=^-^i*i 2 6 tc:(±i;^-^-< 

*lM$tbfci:tCD^ll {y^^^y':/S 1 6 2/c^V^US 1 7 
2<7)*!i3a) t^:ov>TK§gi-So r<o^#tcf^. SU»CP 
30 U 1 9 0 fi. -^-f. 12 5 coiElte^N s 

;^ji-6^1i^n/c^ 9 (;^^5^>^s 1 6 2) o ^k^. y>: 

iJ^^irttl 2 6COi^lHlte^N s 5 0 

oi^mte^Ne *^cs<3v^T±^ (2) ^ i^^m^cC^c; 

(11) \z,X^%\^^^tmz. (;^7^5/:/s 1 6 4) . 

^^3Z^^fcy >'^=¥-^tti 2 6(7)(Hi«i^Ns ^ff-^-c* 

86fc:@^I«Jte^N s * ^<7)fflMAN s ^»ttii--5 

^;/>^S16 6) o -^LT. ^-^MG 1 <7) h/l^^fg^fjl 
Tm 1 (12) l;i<t i^^l^is^)^ {:^'ryzfS 1 6 

8) o ?i:i3> ^ (12) "^^CDKm 1 ti©J»yV >-T-^ 

0 -So 

[0 0 9 9] 
[^8] 



1+p 



(11) 



Tml*^ IfrlSI Tml* + Krai -ANs 



(12) 



-[0100] r 5 br hyi-^^^it^fiiTmi *SrtS:^t-'5 (o^mn^m^rfts: o (>^7"2/:/s i 7 07^^v^LS i 7 

^-iJ^MGl. ^-i5^MG2*5j:U?a^>v?>-l 5 0 so 2) « r^-C. #SlJ^^^S^CffiV^ 5 t> 



25 



(14) 



2 2 0 6 4 

26 



15 2:foJ:U^S 1 5 6'C^^^t^fctCQ;^^fflv^btt^o 
lO 1 0 1] ;^7's/>^S 1 6 2?fcV>US 1 7 2(D^m 

i^>'=¥•\'$ft 12 5 (7)lHlte^N s ^ SSdHs^N s * 

r 5 ufci^v^-Yto 12 5 (Dip]te»N s irmm-t^ r ^ 

1 2 0(i. i^^^i'tti 2 5, y >'^:3^-VWl 2 64B 

v^r^^^o ^tt^i 16. 11 8},cmw.mcmm^ti 

TV>§ y ^-i/dfJ-vW 12 6 OlHltelBcN r tlA;^?fflt UT 
^;t6>tt5;i>^b. i^^-^irtt 1 2 50[HltelgcN s 

v^Vl 5 0(7>lH]fe^NeC7)V>-fti;^)^^M^-mfls 

y =¥iri 2 0O3tt(^[H]teJbt^;5S^^5^ v^^, ^ 

^-i^^l 5 O^g:^ h/W^5^Te *, @:^lH]te^N e * 

VI 5 0(7:)(Hlte®:Ne^*mi-^^fei:LT;:^n5/ N/U 
/^/w::^l 6 6(7)Mg^j^**i«Mfi:i:^^(l«ii-S^&t5fo 

5?!)^ f^^t^^>-i:^>^l 5 0O^/^^Te^e>S^/^^ 

5o i^v^'y^ftl 2 st^steiScN s ^j^m 
G 1 <D^U^mm\- J: »9 ^l.(-;0>oi^)ftSt^tT^^ 5 ^ 
:dST*#^o uyc;65oT. ^Jg^^jT-fl. :^^^>?:/ 1 5 0 co 
(Hlte^N e (Dmm^'^—^MG 1 {;icJ: i 2 

[0 10 2] }^±m.mi.f:im'^mmhJU^Mm^mKx 

tLf^. ^v-v^vi 5 0;?)>^ttS;^$tt;^cKi;^^:/^^i?' y 

^•V12 0, ^MGl*3<tU5^— ;5'MG2Hl.t l9Blf 

h/v^^^ury v-^^i-tei 2 6t;i. Mv^ 
Tfii^Kj^l 16, 11 8tcW;f;-r5r i:;d5T*t^o U 
15 0 (Ornrn^^ V h (lel^mN e ^ h 

1 2 6tCtH;^?-r-<#zn^./W:3fip r <b(0|C'Cfonf^. *DfpI 
Ji^ilte^l^-^^- h <^ LTt) Vv^^^ 1 5 0 ^ 

t^MG ltCj;J9 y V^^-V$ftl 2 6(7>|Hlte^N 
s^@^IHItelS:N s *(cftfJfflJf Swtt^JzlJiiiVv^^^l 
5 O COIhUcScN e * @ SlHlte^N e * tcSJ^-T ^ w ^ 

[0103] ^JS^JoSj;^ffi;^/^g 1 1 0 X-\^^ V >^ 
12 6 tCtfcl;^i--<§r3i;^'./P:3^Efp r 7bmm(r>:r.:^/U 

1 2 5(7)[pIlc^N s;65@^(p]«G^N s * ^ 5 J: 5 :7 ^ 



iiai 1 O-eji, ^>'v?>'l 5 OCOnU h^l^^T e *jt5 
J:t;^@:^lHlte^Ne *4r. y >^>/^-t#l 2 6^^tH;^i- 
^#rc;^;y^'af^p r t;i>5tLT^>^i^>' 1 5 0;65T*t ^PSt) 

Ml^X:x.>'i;^l^l 5 0O31«Gtft^;?|5?t^^>[c^{b1-^-7 
yy'^m\r^X^m\.fc7b^. 31^/v^^-l 5 0/5i5r*#5PS«9 

LTni>^^:;?>'l 5 0O51lKt^tli:&5ttbd^c^{bL*VN^ 

v'3>;65g:i5f^?i651te^-r^^h^. :3i^^v>vi 5 0:65 
T* # S PS "9 /.^ ^5 51te^-r h 7i <^'cDS>ir 

[0 10 4] (5) ^-i^mwjh/ui^um^m 

^tc. lll7co;^v^:y:/S 1 2 0JC:JoJt5-=t— ^iglS h/U 

20 S142:ioi:t5S144-Cy 1 2 e\zmt}'t 

y Vi/=^-V$ft 12 6 COlpJte^N r }d^^^lHlteSNM 

[0 10 5] :^^u-^>:dmn^ti^t. ^T. ^J^i^ 
ei 8 OCD^JWCPU 1 9 Ofi. iJ'MG 1 (7) h/W^ 

Jg^^tTmi *tcffio^S:^-rs^^t>t- (;^'r-^/:/s 

2 0 0 0) . i^^MG 2 0 h/W>5^}e^>(i:Tm2 *tC h 

/l-^m^fflT r (;^7^^;/>^S 2 0 2) . 

by5:#^i^fli:$:ffiV^T^— iJ^MG 1. i5'MG2*5j: 
30 r;«:3i:/i;?:/i 5 0(D#ft!)|i9SrfT?t 5 (:^y^iyy'S 2 O 4 
*3j:t/S 2 0 6) o r^-C. ;??.-7'';/y^S 2 0 4C0^— 
MGKDUm^t. h/l-^Ji'^fflTm 1 *;d^fitO-Cfe^/?)^ 

e?. H 1 <^l^tiilHlK 1 9 i(Dhy>'-J:^^T T l3^^v^L 

T r 6(0'f--<T^:^>')Kffi^1-5^Jffl]^:^.^5o -^tOm> 

3n>'v>>' 15 0 (Dmrn^WAt-r^un^n^j: o c^v^ 2/ 

::/S2 0 8) . 3i*5. ^->5'iPi5h7W>5^*J««iair:fc(t 
WEI 1 7 J; 5 t-^^ct^o 

[0106] ufc^-^Pib h/i-^$<H»^s(r 

ctnt^. ^>'i^>'l 5 Ot^aMcJifj^Jh^tvT. ^-^M 
40 G2;{>^^a;^;^ix^iji;^(D^Sry v-i/a^irtti 2 6trtB 

[0 10 7] ro^— i$^l^f6h/W:J^»J®^l|{i, 

AX')iy^^^mi'L 2 6(cttJ;^-t--<§^^/^^P 

^^;^/P:3cipMLct •9/h^< . ;6^0. y>'^:¥-^#12 

-¥$61 2 6--tt};^-t'-<#3i4;ypa{^p r ^ y ^-^/^^S^-^li 1 
50 2 6(7)lHlte^N r (ilffejibb-r^-iJ^i^if) h/t-i^^M^^^ 



27 



(15) 



2 2 0 6 4 

28 



[0 10 8] (6) ^(Dm(Dh/Ui^»m^m 

II]7co;^^iy:rs 1 1 4(^iott5^Scmh^i-^SiJ 
m^m. ^"r^y-Z^S 1 1 6i,z:^\,f^y<U — riy:^ h h/u io 

[0 10 9] :^y' iy y'S 1 1 4{::^\f^^WcMh/i-^m 

^tT*^'<i/'ry 1 9 4^05^«2i>i£i>^^^J^^4^fci:#^::. 

1 9 4^3/£mt-^^^^tT7'^5o -:*r, 19 4 

(Dm^miBm:A>mmBHX^±^<^ y 1940 

G 1 -^tiit^-^MG 2 T*t^»i-^m;^i: /h^ < 1-^ 

{zx^m^^m^n^j^Vo >'^*:y7"y 1 9 

4(Dm^MBm^m&(7)^mtir^:zt7^^X^, y^y^r 

y 1 9 4<Dmwin^m^m%:Mmrr^:Lti)^x^^. h 

i:J:«9. ;^^:y:7^s 1 1 2(Z)ii^aS^ 30 

:3^>v^vi5 0, r/y^-^^ y 1 2 0, ^->^M 
Gl, ^MG2*3j:UJ^^5/xy 1 9 4{CJ: *5MMC0 

m:h^V 1 2 6 tc, liv>T(ilPIft« 1 1 6 , 

1 1 8tctB:;^j-r^:i<^;^5-e^6o 

[oil 0] ^^y^y-ys 1 1 6 Hl^ott>5-^N°y — Tv-X h 

;6^r*#5o ::co*S*. y v^^^-^tt 1 2 6 {ctti;^?i--<# 
^;tit^{g:V>:3i>.i;?>-l 5 0 r <h;ds-c#. ilg^ 

[0 111] y^y'yy'S 1 1 y y-y V 

/^'^S!i^Bito3®"e(^, ^^t^MG 1 4rn>>^r ^yyi-'S w 
<^^cJ:^9i^>^^i-$ft 1 2 5 ;iS[Di^ u/^v^ j: 5 ©J^LT. 

htcy >'i/:¥ir(ft 1 2 ^kz.^fi'^^z.hii^Xt 

-So 50 



[0 112] i(i;^;tti;^Sgi 1 oj;iJ:nf^. ±J&\^fd^ 

irtti 2 6t;i. IEl^r^iiE»J^l 1 6, iistcii;^^ 
ttl;^t-Sr <b;d5-ct5o ^fc. y >^^=^-V*ft l 2 6 (^ffi 
f}^^tz.^ti^^—^yiG 1 i:^-i5^MG2COM35^e>© 
"9 tb LTi?tt«f 1 1 6 , 1 1 Stceaif^r 

[0 1 1 3 J i!i;^?ttl;^$lfii 1 ox\t^ ^h/u 

t^^mm^m^n^j: omummcm:^x. ::n>v^>' 1 5 0 

;55f?ihLTV>>5cJr ^tc. ^^/i>V 1 5 0 co^K)^*:^^ 

lifX^l^iyl^l 5 0^*6»li-^:^>'>^>'*6tt*Jt»^^tT 

[0 114] (7) ^:^i>>immm 
i^T. ^>v^>^M»$y^^;Iol^Tlil 1 8. Iiii9(c^i- 

Mmmw:iso<Dmmcpui9oi^. ^-r. efie 

cu 1 7 o;e)^e>^>'>?>^'W«coA:;^^tT^c? 5 (^^5/:?' 

S 2 1 0) o :irf*:&^J^:J^. EF I ECU 1 7 0 75^e>ai{a 
t^:<t <97K?air>-iM 7 4, (pJ^^-fe^'lM 7 6^03i>- 

v^^-l 5 0 j^i2co=&Si-vi^;^oJ:U?;^^ -/f^(7);^ttlJg* 

2 1 1) e ^-^mm^e-h^l-t^ Mi* Lfcilte^- K*IJ 

^^g|/l/^^>^(^;;^^,^^S 1 4 4r*^^$:n^ too 

T% r (om^:^^ $ ^X V ^ 6 ^W^-r ^:^t\zX 

*). ^>'lC*5(t^^7^5/>^S 1 2 OX^- 

ai^-v^v-i 5 o(Dmm:^^t$^±^nfc'Jikmx\ ^mg 

[0 1 15] ^V^T^ *IJffilCPU 1 9 ^nvi^^-l 

^^y^s 2 1 2) o ^(Dnm^. mm<Dmmv^u^m^WL 

or. '?-<7)3ie)K?5£;6^^;9^T:3i>-v^>'l 5 0C031te;^^Si^^ 
:d^h^h(DtnWr^^h<DX:^^XhX\^^V. ^m^h 

(Dmmt^^^^V^^X::^>^i^>' 1 5 0 (^ifetdS^dSfeS t 

;tf^, *:r^(D«^j^0$^tc*5v^T. y >>/^-^tti 2 etc 

ttl;'3-r-<#^^/W^P r PML J: 19 

< . ;6^o, y >'i/:¥-Vtt 12 6 (OlHj^^N r d^^^lUSc 

fct^ffiT% 3Ste#;ei^r ^-feyu-^-^^/ui 6 4^ISl^3ZiA/r 
;!lP3SoS*^bfc<t#Jc:. ©J^CPU l 9 0t:i> ±fBAP 

3$(7) b ^ V? V 1 5 0 5 t> o .ir ^i^ij 

»f-r^o ^fc. ^<5/xy 1 9 4(DmMiA7^)^^]^Lxy<y 

y'V%m(D^^mm^^Ctit^{:ih. »JffllCPU19 0 



29 



(16) 



#M¥9-2 2 2 0 64 

30 



[0 116] m^(om^\a^. "^-^(d^^^ 

(D::^^ y^:^m^^^ntit^{Z. WfflICPU19 0f^. 

[0 117] :;^T^yys 2 l O^XXJ^:^y^ y^S 212 
^t;i#^¥lJS^tL/c^#(:ifi. ig< ;^'7^:y:/S 2 1 10 
toSSriti65o ^•7"ty:7'S 2 1 1*dJ:UJ;^7^>;/:/ 

s 2 1 2(D\^^'rM^-:^'Ch^&m^^thfzt^\a'X. 

[0 118] y^^y-ys 2 1 3lc^i|;65itti^i:, >y 
:7^S2 1 0(;iTA:^bfc:i:^-i;^>'if#;&^b. 

5 oo^i6Btt^:*5*t^@Si:-r5r^ K/HfilteS:N i 
8 0 0 [rpm] ) ^(DT^ 

*ffltcfi, 7KM•fe>'i^ 17 4 <D«ii±ijismt^S"^< wmmiE 

V^jv^mWi^ i -^cDT-f K/t-lHlte 

[0 1191 lgcV^r. ftij<ai3^fil 8 0(D$)JffllCPU 19 30 
Oti, ^^^i/^-l 5 0(OS:^lnH5^Ne *tr;^T^:y:rS 
2 1 3T**&!)/cir-f K/UlHlte^N i g^^P^A^^ft 
Q*t;i><.v"2/rs 2 1 ZXik^bti^Sm^n&Q i ^-^tt 
■^tL^^i-5^S^fT^^5 (;^T-5^:7^s 2 1 4) « 

T% ^5^MG1(7) h/l^^it'^MTinl >5^MG 

(;^7":y:/S 2 16, S 2 1 8) o ^ttb h/l-^it 
^flSTml*, Tm2 *;65<J:'cOj; 5^.^ffit-S^^tt'5;^i^ 

[0 12 0] ^ilEg)^— K^t^jott5*j»(^f^. m 40 

K®j^{;i*DV>T:3i>'i/>^ 15 0 ^^m't^fz^\^\t.. m 

1 7tc:^1-i^«i;6^^0 2 Ofd^-TH^tlitc^-fJ^tTt-nf^ 

liK^i 16. 11 ^\z.mwLm^mm 

^irW 12 6 (OlUte^N r ^@^LT-y-V=¥-^tt 12 5 

1 5 0(Z)Ielte^Ne ^:?^'ry':fs 2 1 4r^i^^^nfc@ 
^SlHlteSN e * ( = r-r K/UlHjfeifcN i ) (C^trt^tLf^ 50 



<J:v\ 

[0121] ^>v^:/ 150 ^r>r hVW[H]fe^N i T*^ 
— y >'i/^ii-5tcfi. ^nvv^^'i 5 0(7)tB;^$a (^^ 

^iirSybJ^co h/u>5^ {^"yl^^ly^Vji^^) T e c ^J^ 

Tecs ^i!^^ttR±(7) K7l->5'Te c r ^ IC^y^^i"^ r 
r ::tLio h/PtJ^Te c s, Tecr 

(il-r^o h/U^Te c s, TecrCD:;^^^^ 

J^. (13) *dJ;U^ (14) tcJ:oT«;b^ti.'5o 

[0122] 

[*9] 

Tecs = Tec X ^ ^ (13) 

1+ p 

Tccr = Tecx-J^ — (14) 

1 + p 

[0 12 3] f^^, ±U^'y:y^>^^^h/l^^T e c(i, 

^im-r^o 1 5 o<D#f3t. v-y^^^ffifi, 

vv?>^i 5 osWotiO-c— ;^T^feS;6^ PJt^^t^ft^ 

[0 12 4] r ^ L5tr *J»CPU 1 9 0 Jl. 

;?^-7^iy:/S 2 1 6T% iJ'MG 1 CO h/U-^^^fg^ffiTm 
1*^. ±fBl^ffi$^^fcV^ h/UiJ'Te c s ^;lS<5V^T. 

(15) (cJ:^)»ttiLr^^i-5i:#^t^. 

S 2 1 8-e. i^'MG 2C0 h/U^it^filTm2 * 

h/l-:^Tm2 (=Tr*) <^ Jifeitfll ^-fryhV> T 
e c r ^|c£-:5VNr. (16) J: »LtH LTK^ 

[0 12 5] 
[^10] 

Tml* -^Tccx— (15) 

1 + p 

Tin2**-'Tr* + Tecx-J— (16) 

1 + p 

[0 12 6] S (16) h/l-iJ^fg^ieT r * 

^^Ne*, g^P^A^^ftQ*. ^-^MG l:}oJ:t/ 
^~:5^MG 2(7) h/W-iJ^fg^fflTm 1 *, Tm2*^^^ 



31 



(17) 



9-222064 
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2) ^tT^c^5o ::(^^--^MG l(^$iJ^^;Q;SI^, MiEU 

ctpt-^ H 1 5tC«;^^5^— >57MG2(7)flJ»/l'— 
J; TJ^^ - iJ' M G 2 o#«iJ^^31 SrSU ^ ;^ 5/ y t L r 

bT. -^t-^MGl i:iE~i?MG2(0®JfflISrl^^(cgltT 

[0127];^7"-/:/S22 0:Jb^J:UfS 2 2 2 (^^3lcD 
1 5 hVU0^^N i X*^—^ V 

^ffiTin2*fl. 1 5 0 ^ y V^J^iltet" 

[0 12 81 5 0 COSlJP^Std^ 

19, :^-f^ T-f K/^;^b:'*— K^J^^ hn— (I SC<^iq^ 
^) S:tT/^5 w^fziJ:t). ^vv^^^l 5 OcD^A^fC* 
^^MLT. ^^-i^^-l 5 OOlHlfe^^ilSSy^bfcT 

K/i-lHlte^N i Ci^^^ii:^ (;^7"5^>^S 2 2 4) « 
^ffltrfi. ^-r^/^^S 2 1 4TS:3£$ttfceSKA^^ 
4Q * t::S-:5 < ©J^»co^Kilt#^ iscvi67at:: 
tti;^*t-^r <^T\ I S C V 1 6 7 a COgiffi^^f5LT^ 
^'v?^' 1 5 0OPi^A^^«:^^^^^m*Q i (^^;t5o 
[ 0 1 2 91 g6< ;^-r^>^S 2 2 6 t?tt, 
>^1 5 0cDlpIte^Ne;a5^x:y>^S 2 1 4T?^Sb:^^@ 

^iHite^Ne *. Hp^, ;^7^2/:/s 2 1 3-c*:i6^cr-r 
K/u-lHlte^N i J: i9:^#v^*^^}{^^^ipJ^L. :^§r< ;iv^ 
^¥»J^^nnf^. ;^T':y>^S 2 2 Ot^M^^ i$^MG 
It^SfJ^MS^i^tT-r^. ^/c. ;^7^:y:rS2 2 

/h^< ^^v^^f^J^^ntttf. ;^x5/7's 2 2 0{;iM'9. 

2 2 6 T?. ^^omeiKcN e g^lHlte^N e^^^i^ 

'f(::l:AQ;D5rF^^'fl:fiAQma x J: ^^J^^ti 
^V-v^^-l 5 0O(HHG^Ne*5j:t;^KA^M*Q 

t^m^n ^BIiIte^N e * *d j: tj? g a^^s q * (7)fis 

t-^^Lfci:*iJ^LT. 1 5 1 -^-Y ^/^^ 

^ {:^'ry^S 2 3 0) « 

[0 13 0] ^(omwmm'^tM.tknmmm\^. ±fB 



5CfiQ i t\z.^^^\^xmnmkim^^nM.ik^m^iii^^h 

tLT^tr^n^o Atf6t)tcfi. ^Jfticpui 9 0;5^jbii 

{ft^j;'9EF I Ecul 7 o\m7r^^m\t\^. mPcmm 
#1 5 l;6>e>(7)^^sfl^s^^a^^>/:^^^ 1 5 8(::<t-5.^ 

^i6r. ^^-v^v- 1 5 0<D^)isfnt*t*J^ • M.!k^mmm 
[01311 =^iy^y:y 150 (Dimtmib^fi^ t . ^ 

i^^s mi 9(Oy^y'y:rs2'^2\c^mw^y) . mw^ 

10 gl 8 OCDffl^glCPU 1 9 0^1. 5 0(Z)^6tft 

cs. Te c r ^■?:tL^*^X^i9^<f^||^ff?iPp IP 
^--^MG 1 O h/U^Jg^MTm 1 hyU^T 

e c s ^||L?iv>fcM:^-efc^fiao^^^i-^ 

:/S 2 3 2) i:<t>b(c:> ^mg 2 h/w^Jt^MT 

m2*{c:, h/l^^Te c r V^fc^m'efe'5 h/l^ 

iJ^ti^MT r *^S:;^L (;^7^:y:/S 2 3 4) . 
/b#^i-^fS^^V^-C^— ^MG 1 , :?MG 2(7)#$IJ 

»^fT*5 (^r'iy:/S 2 3 643<}:tJ5s 2 3 8) « 

20 ^-i^^MGi, =^-^yiG2(D^mm\'t. m^\.it.mm 

[0 13 21 j^V^r. :rL>'i>>i 5 0(D^J»^S€rm^ 

9 {:^'ry':fS 2 4 0) « r r-Cfi. 31 ^-v^^- 1 5 0 

^^T^ixrT'S 2 1 4-C^^^tl.fcS^lH)te^Ne *:|o 
J:t5@«KA^^»Q*(^3Ste:?K>f ^-h. fip^. r-f K 

PU 1 9 0;e>^^iHttCj: t:)EFIECU17 otcjg^^ 

iii^t ^i|sfi!si^# 1 5 1 f)^h<Dmmmi^m^ i ssc v 

30 1 6 7 a cDMS^tiM LT . ni>'i/>' 150 (T^IeJIg^N 
Bt^r^ K/UEte^N i . P^A^^SQ:d5/^^Me5^ftQ 
i tfJ:^ry( K/^t^ffilcai>'v?>'l 5 0^^;£^i^:^o 
[0 13 31 :^'r^y:fS 2 3 60^— ^^^MG 1 oftiJISf, 
>^7":y:rS 2 3 S (D^—^MG 2<DW^-i^X.U:^'r y:/ 
S 2 4 0(^^>'v?>' 1 5 0(DmM^^^tLt^(D:/'7^- 

^'J^^120 2 1 ^ J: 

40 h/i-^flMo (t^cf^o rcojfeU, 3i>'i;?>'i 5 0(^ 

[0 13 4] :w±oj:5{-«^^tbfc^>'v^>'MK}$fJW 
/i^— ^>'(;iJ: i9l|^^^ti'5^>'v^^^ 1 5 0 (D*6tljB#(7:>ip] 

fe^N e J; n^X^^m Q b ^ la 2 2 tc^ L 

0 2 2^;:*5v^r^-c^'r#ffifti8a^^. se*cr>><^>5' 

- ^ J; o r 31 V tri6»i Lfc t CD o "Cfo 

50 [0 13 51 mTT^-t^^Ok^. ^^Mm(0:^>^i:^> 1 5 
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m \^xmPr^Mmm^3;:xi^ik^mMm^nt^-:>xy T 

\cX^X::r.:yi;^iy(7)}^tim^:^^^T\.tcm^. ft*l^ge^ 
[0 13 7] 1112 2\:i7r:'rmm(D^i^^m:^^ibmh'^^fJ: 

u&Q xmn ^ n 6 m$^m^Mm^ x xi^.ik^mMm 
't(DwmBmx^:6mmm&:^mE\cm^^fv^o 

^>-v^V 1 5 0O^6ib^tC;fctt5^^ 5^-^3 >- 

:^^^xj^^jkmmmm<Dmmm^:^mi^x\^^^ zt^^^^ 

[01381 2 , m 2 ^ife^J 

(1) /^-K^znT«^ 

ifte^-r^o wO»2^jfe«»j(Di!i;^?ffl;^§^B{i, wimm 
Sfj^cpu 1 9 o\t::xmn^ri^^>i^iytimmm(Dm 

[0139] (2) ^>^i^>^i^WiUm 
i^T. ^>'>^>Ml&H^tCoV>r|^2 3. Bl24t^^-r 

tr^tt^ch. HWa^ggi 8 ocoSij^CPU 1 9 Of^. ^ 
■fx Mi|IJ6«?ll03^>'v?>-*6»)*j^/k— (Hi 8) 



<d::^v^5^:/s 2 1 o?^v^Ls 2.1 2 tmm<o^m^n^j: 

Oo ip-fe^ EF I ECU 1 7 Od^^^^Vv^i^lt^OA;^ 

^^T?^^V^ (;^T-^/7'S 3 1 0) . *V^-r. ^-^Ig^^ 

11) ^^^i^i^i 5 0^ithW}'r^^^i^^h^it>^^7f}^ 
o*iJ^^fT^^5 (:^'7^:y:7^S 3 1 2) « 
[0 14 0] :^y'yys 3 1 0 :fc .tU?;^ ^ S 3 12 

mcnM'^\'^^^tzt^i,a^. ^< ;^'r:y7^s 3 i 3^^ 

[0141] >^7"-/>^S 3 1 3Xa. 1 5 0 CO 

[0 14 21 ro^a^c^*v^T^l. mmm\^x.'o^^'^ 
-^fiT r * <>gg^iA^tvfciy v-^:^'^** 1 2 eoiHite^ 

Pr^tf^ (Pr=Tr*XNr) t^l J: 

^^;a^ ll!7tc:^Lfc3lteftiJ^/i--^>-(0;^7' 
5^:/l 0 ^XV^%\^f:.^ti^^?V^V r ^^(7)^^ffiV^ 
nff-rtfp Uyhj^SoT. >^'r:y:/S 3 1 3-efi:. ^otU 
;^ai^/paeip r ^^S-:5V^T:3l>•v?>' 1 5 OOg:^ V^V^ 

1^1 l(^::^b;rcii^3l*Kh/i-^»J®7W— ^^^c^;^^"-/:/ 
30 s 1 5 2 irP-i^^-fe-etr^iPo rcojg*. #^tLS@ 

=¥P r fC^LT:x>^>::^>' 1 5 0 5 PS Sb^oigv ^ 

JK^-eS^^tv. ;6>o::i:;J;yW:¥p.r 0^^l:^->ttLT:3^>' 
^;^>' 1 5 0 (DmU^mtmht^\zMVct^ Xoti: VfV^ 

m^x.xj^m^^x'h^b^ 

[0 14 31 ;^7"?/>^S 3 1 3r*tl. 

10 6 r*ffS Lfcai;t;^^/^^p r y >'>/^'¥' 

Wl 2 6t:iffl;^i-5^co<b LT. h/u^ T e * <^ g 
40 ;^'7"iy:/S 1 0 6-CtfSLLfc:ffl;^3i^/P^p r 

si5^/<:y^y 1 ^ A<D%m.m\zMm\.x^ ^co^^5>^ 

^ h/l-^ T e * <^ g^lHlte^N e * ^ (O^^SrtT?^^ 5 « 
/^y'T y 1 9 4 (7)?E®3l^/V=3{ip b ^invi/V 1 5 OO 
Pr + Pb=Te*XNe*^/^i9. 

50 [0 14 4] t.fc. ;^-riy:/s 1 0 e-cn-^Lfcttij^)^ 



(19) 
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p b t(Dmmi:v >'^^'Y^i 2 6 {^m^-r^mfi^t l 

y 1 9 4<^JJcS:3i^/^^P b t 5 0<D^mh 

/^:^Te *^oJ:D?@^[Hlte^Ne * ^OP^f-j-, Pr- 
Pb=Te*XNe*<ir/^i9. ;5>;ii.^^M«<^«a-t-5^ 

[0 14 5] g^h/^i^Te *joJ:U^g^lH]te^Ne * 

M< ;^v" :y :/ S 3 1 4 i^^O^H io 

lO 1 4 6] PL< ;^xy37^S 3 1 4T% ;^-f . 
•7"ix:/S 3 1 3 t?^5£$ttfc@^ h/U^Te *^V>ofc 

e*(^il3eL> ^CO^, i# h/l-r^T e *(c:fflO i^K^ 

fOjl^i^^^ Tte^ n -/ h/W^/uy^g 0a, 20 

5) o ^:LX*a. ^WMtKm^ e ^ h/u^</u:/ 

fStiLT*5#. ;^7^!y:rs3 1 sxWt^L^fzBm^^Wi: 
[0147] m^X. ^-^MG 1 <D h/u^m^mrm 

1 * cb^— i$^MG 2 0 h/U:^'*i^feTm2 ^^^fh^fl 30 

^^-r^^H^fr/^e^ (;^x5/:7^s 3 1 6, S3i 
8) „ rtLb h/W^Jg^filTm 1 *, Tm2 *;dS^coJ: 

[0 14 8] ^—^mm^^- v^K^\^^^mm\^. m 

;ti6t;if^. ig i 7tr;^t^^^;^:^^|gl2 5 {^;^-r*^^Je:* 

'rw<f'rfh\tx\^\ -rt^iioh. mm^i i e, 1 1 8{c 
tKtS6<j|cgigK ^i^rv^^ y i 2 6 cDiiieiSN 

Cicoy >^^=¥irttl 2 eome^Nr ^H^LTf- 
V^^r-V** 12 5 COlHllKlfeN s ^iEteftiJI-itjit- -5 :zt{Z 

cfci9. :3i>'>::;?>'i 5 0(7)(HlKIS:Ne Sr;^7^5/:7^s 3 i 3 

[0 14 9] ^i^^-v^^^l 5 Q^BWMm^^ e 

y Vi/^iirStcfi. 112 Str^-TJ; 
5 0 COtfcl;^ift^^CO g^lHj^^N e * Cfcm^COi^ 
^^<D V;V^ T e n ^i^^«C±tcftffl ^it^i^^MJ^i^fo 
5o b;O^L. ^:/v^>l 5 0fiffjh)bt^Tfe5::^;e>^ 
6>. mmi^o\z.\%VfV^^W^Y^m^^^:Lh\i.x^fii 50 
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>^Te n r ^ til^^fi-T ^ ^ 

h/l-^ Tens, Tecr ^rj^^lft 

n s , Tecr (D:^^ ^ ( 

8) t;iJ:oTSt5$tL^o 

[0 15 0] 

[»1 1] 



1 7) 4b^J:u? (1 



Tens = Ten k — t- — 
1 + p 

Tenr =Tenx— i — 
1+ p 



(17) 
(18) 



[0151] ?i*5. ±fB Vf^^ T e n fi. niv-i^^/ l 5 

o<Dmm.. i^v>^^m. mmm(D'^mm{zxoxM^ 

1 9 0 btC-e^/:?^^ LTIStiUT4o#. y^y^iyys^l 
3-CK^LfcS.:^lp]^^Ne *<;0MtC^/Sr^ hyP:5^T 

e n ^:iOO-r>;/>^;e>^b^dH-t-5o ^c^*d\ ^^'v^^'lSO 
(Omit. i^y ^-y^aii. ^^-v^:/ 1 5 Om^<Dh<DX 

r^:6^^. TKmir^-f-l 7 4t;iJ;i9^t±i^ttS7K?a(::i2e 

[0 15 2] r 5 Vrc:it:^^^^ UmCPV 1 9 OJi. 
:^Tyy'S 3 1 6T% ^MG 1 <D h/Wi^it^fSTm 
1*^. ±iaf'^fl9^-^fcV^ h/l-^Te n s ^CS-^V^T. 

jSfe^ (19) trJ:'9»WLrK^i-5i:*{r. 

.S3 18-e, i5^MG 2C0 h/W:^if^MTm2 *4r> 

N/l-^Tm2 (=Tr*) ^ ±ISi^>^ $■ltfcV^ T 
enr^{cS^V>T. (2 0) {C^^W^mVX^^ 

[0 15 3] 
[mi 2] 



Tml* ♦-Tenx 



1 + p 



Tm2* Ten x —I 



1 + p 



(19) 



(20) 



[0 1 5 4] ^ (2 O) lC4bMtS h/l-^Jg^filT r * 

f^. ia7(^ilteSiJi^/U'— 5^>'<:o;^7"5':7's i o 4X^ib 

/L-^Te*, SSlHltemNe*, ^-^MG 1 4o J:U?^ 
— i?^MG2<?:)hyU^Ji^mTml *, Tm2 *Sria!3£L 
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fc^fi. ^-^MGi (Df&m^m (:?^'7"2/:/S 3 2 0) 
*5j;TJ^«=e— ^MG 2 0*J^M3® (;^7^5/:/s 3 2 2) ^ 

ati. ^l^J£^JcD>^^rx>^S 2 2 0*5J:U^S 2 2 2 ^ 
I^C-C. ttfad^Dt J; 0 1 4(CtR|^-r5^— ^MG 

1 C^^J^/l^-^^-jb^ J:r;^IIi 1 5 fcM^-f-^^— ^MG 2 

[0 15 5] >^7^5/^S 3 2 0:Jt5J:t/S 3 2 2 (7:)^SC0 

^>'v^> 1 5 ot^i^iH]*c^Ne *r*^— ^ y > 

ffiTm2*(l, ^^-v^V 1 5 0 y 
[0 15 6] -=E:CO^. ^^-i^^-l 5 0(O$fJ»^lltC^ 

fHlfe^Ne *(;i^^$i±-5 Uy^>>rs 3 2 4) « 

[0157] ^CO^, ^i^-v^^- 150 (DiBlte^N e @ 
^lH]Sifi:N e *(DMt^^^Lfci: UT. «^3|S|-PSIt# 1 5 

1"^^ ^^-f^ 1 5 s^zMLxmmm-^^ii^ti'r^mn 

o^wi^Bis^i-^ (^^-r 5/>^s 3 3 0) o ^(omnmM 
mmt^^^mmimn. >^7"5/rs 3 1 5-esLajLfcj^ 

r <^:tc/^5;^l^ Jr^6^tcf:i, ftiJWCPUl 9 0^^hmm 
(CJ:I9EFIECU170 {zm^^mm «^3|S|.Pg#t# 

1 5 1 :^^h(Dm^mMm^4 ^ 1 5 8\CX^.^.A 

[0 15 8] /^4b\ :Z(Dm 2 mmmXl^^ :^^iyy' S3 

2 4Xmm^mm:d^t^:^tifzWt. ^:/v^>'l 5 0(7DlHl 

<D^^ ipffi(i:>^7"i/:rs 3 3 o-e^>'>?>- 1 5 OCOjfeffii 

:/S 2 2 6:fcJ;t;^S 2 2 8 nm<D:^>iy> 1 

5 0(^|H]te^Ne;5Sg;|l[Hi^^N e * J: *9 V^;^^^;^)> 

LT;^)-^. ^Vv^^-l 5 0(;>i&»j^5g*6-r§«^^LT 
[0 15 9] ^i^l^i^^^l 5 0(Diim^mi^^tl^t. ^ 
g 1 8 0 (DMWC P U 1 9 0 15 0 CO^tt 

ns, Te c r^^ttmSJl9l*<f^||Srfir*5o IP 



fMGl(?:>h/U^}t^ffiTml h/i-^T 

e n s ^Mb^lv^fcS^r*fo5^^So^lS:^t*e 

yS 3 3 2) <l^<tt^(C, ^-^MG2(?:> h/l-i^jf^MT 
m2 h/U^ Te n r L5I V^fcJgm■T?fc5 h/l- 

^fi^fiSTr (;5^'rry>^S3 3 4) . K^t 

fc#}t^^iS^ffiV^r^-^MG 1, ^—^MG2(D^m 
»^^t^<^5 (:^'7"^;/:/S 3 3 B^dJzTJ^S 3 3 8) o 
(0 1 6 0] ^^V^T. ^^-v^Vl 5 0O$lW^3®SrfT* 

5 (^^^ryy's 3 4 0) o -r-cfi. 5 0 

10 fi, >^-7^'>':/S 3 1 3Xm'^^tlti^m^mWc^e *4o 
J:r;?;^x^y:rs 3 i 4xmi'^^tit::Bm V;i^^T e * 

(=0) (r>m^^s>i>vx^nmm^fi^2^ov^i-^i: 

PU 1 9 O;0^f5iift(Cj: "9 EF I ECU 1 7 0 t^ljt^^ 

mm j^j|sfpti*# 1 5 1 ;o-'b(o^5isi-ieihr*-»^;^ n^yv 

16 6a (OMS^it»UT. h/U^ T e :dS^eo 
r*[HJte»N e ;d5 g^lHlte^N e * ^f^o J; 5 {ciSJW^ti 

[0 16 1] ;^'7^5/:/S 3 3 6(?:>^— iJ'MG icoSJffl, 

20 :^^y-:fs 3 3 8o^— ^MG v:^ 
S 3 4 Ot^^^i^'v?^' 1 5 0CD*iJi@i^^x.fc,^#O7"^^> 

^ y ^^^-V 1 2 o t^:*5tt§*j8SEl{i> 0 2 6 [;i^J^-r^ J: 

•frS h/Wi^t^MO ^/.C^o in>'v?^. 1 5 Oti 

LTiie-r 5 w h \Zfi:^o 
[0 16 2] >^^y:/S3 4 OoHfrtrJI';!^^. -^co 
30 ^0>^7":y:7'S 3 4 2 JL^^c?:>MST% :ii>'v>:/ 1 5 0 
\^ti h/i-^T e ^ja:0;^)^b:^^:y:/S 3 1 3T*13:^^n 

[0 1 6 3] PL< fi. ;^7^5/7'S 3 4 2-C. i 
^ h/l-:^ T e * ^l-^/hfiA T e ^ctt-Y >'i^ y P« > hi^S 
^m^nt^Oo l£k^^X\ ^>v?>^150:6^ ±iEi#.IlI 

:7^S 3 4 4)o r:i-ef^. Bmmmm^ e ^ t:^u y- 

40 i^it>ROMl 9 0 bt;i-^5/:7^^ LTiSltbT:}oi:. ;^7^ 
s 3 1 3 xmtM L/C @ ^(HJE^N e * (omi^Mftir 

[0164] MV^T. "e—^MG 1 CO h/WrJ^fg^MTm 
1 * ^^-^MG 2(7) NyU^fi^filTm2 * ^-^tl-^^X 
53:^i-^^5il;S^tT^c^ 5 (^v'^yT/S 3 4 6, S34 
8), rtlb h/l-^it^ffiTml Tm2 *;&5if(^j; 

[0 16 5] 3 4 6 (T^HmTtCdQ^t 'S^^^llII 

50 f^. 1^2 6tC^-rt>c7)-Cfe5o ^i^v?>' 1 5 0(7)tti;^j h 
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s^oJ:t>*Te * r CD::lc#$fi. iSfe^ (2 1) :fc*J:t;f (2 
2) J:or^t:>^tl^o 10 
[0 16 6] 
3] 



Tml* -*-Te* X. 



1+p 



(23) 



Te*s = Te* x 



1+p 



Te*r = Te* x-^ 



1+p 



(21) 



(22) 



[0 16 7] Wjf^^^;6>rcDt^liT*^^T*^6fcJ6}^ 

y >^^^-¥#l 2 6{rtfci;f;-r>5 h/l->^Tr ^f^C:^ 

» L ^ ^ 1^ C -CiPi # h /i-iJ' T m 2 ^f^ffl $ 

^nf-fJ:\/\ h/i/^ Tm 1 11^— ^MG 1 t;iJ: t9 . 

h/l/^ Tm 2 J^^— iJ^MG 2 J; *9 ^ii:>5 r <Jr t^:/^ 

iJ'MG i-Cfi(Hlte(Z)::^ip]tiJ?fpj# 

Tidf^-r^r <t(::/c^>9. S/l^iJ^Tm 1 <h[Hlfe^N s <^co 30 
a'e^:b^tL^ffl;^:Il^Vl^:3^;pJnl:Sr1^^^:3t^-\-ttl 2 5 

5m^:3i^/V'df?Pni2^Si;^^bry :x>/:^^(ftl 2 6 

[0 16 8] n 5 Lfcr <Jr;6^^. ftiJ^CPU 1 9 0 
;^X^;/>^S 3 4 6T% i$^MG 1 O h/l^^^ jg-^fjlTm 
1 * ±l5f^ffl ^'^7tV> h/UiJ^ T e * s tc:«-:5v>T. 

(2 3) f^J: «9»taUTi?3:^i-5<!^^tc. 40 

S 3 4 8T\ iJ'MG 2<D h/U:5^it^ffiTm2 

V}V{7i:m2 ( = Tr*) i: ±f5f^ffl S^i^ciV^ h /W^J^ T 
e n r it^S<5V>T. iSfeD^ (2 4) til <t 19 »tti UTK^ 

[0 16 9] 
[IS1 4] 



so 



Tm2* ^Tf*-Tc* x— 1— 
1+p 



(24) 



(0 17 0]i^(7)^. ;^7^-/:rs 3 4 6*dJ:U^S 3 4 8 

r*^^Lycl^lt'^^^^^ffiv^x^— ^5^MG 1, >5^mg 

2 0«-SlJ^W«^fT?feV^ (;5^7^iy>^S 3 5 QjoJztJ^S 3 5 

2) . ^^{^, ^>-v^^^i 5 oo$ijffli^ii^fT^c^ 5 

7"->':7'S 3 5 4) o >^7^:y y^S 3 5 4-Cfi. ^xvi/^^i 
SOfl. ;^7^iy>^S 3 1 3t?i9:^^ttfcg^g[Hlte^Ne 
*:ioJ:l/;^7^^>:7'S 3 4 2 T?i:i4^nycS^ hy^>^Te 

um^^tmm-^fx.^. ^w-m-cx^. sj»cpui 90 

^>^aft{;iJ;«9EF I EGUl TOt^Jg^trSlftb. 
3|4PAIt# 1 5 1 b (^^^tsfPtMft-^;^ n s 1 

(017l];^-7^:y:/S35 4T*^>^v^:/l 5 0 

3 1 4-C|S^Lfcr7-^r>->/@:Sh/W^WTe 

{:^^v-f'^ 3 5 6), r :iT% g 

4AT e fcttifiUT. 5^ :/S 3 4 4 ;^^V^ L S 3 5 

[0 1 7 21 ;^-7^:y:rs 3 5 6X*(cg;^ h/W^T 

tifc^-^J^fi. Mtac PU 1 9 0 fl, ^^y-yl^ \^0(D 
W^ti h/I^^T eCOS^ h/i-i^T e * --CO^ *9 Jfe;tCQ^t|g 

[0 17 31 ^y.±(DXo\^mf^^nfc::^>^i»'immm 
i>cB#ffl (^>A^) 4>. mmmM&x. ^^-v^^-isoto 

W:^h/Wii^Te, >5^MG2(?:>ffl;^ h/Ui5^Tm2*3j; 
XJ^mW)^ 1 1 2 (D h/l-^J^ T o ^coii^^-fb^m 2 8 

[ 0 1 7 4 1 HI 2 8 [CTT^i-X 5 **Jg^(lCO^>'v^^^ 
15 0fi. ^"^MG 1*3J:U5^— t5^MG2t;iJ:oT*& 

(^^fjto) :^^h\B]mmm^ti. Brnm^m^ 

<tHPJ^;5^-Cfe5o -?:LT. :ii>>^>' 1 5 0 £D[p]te^N 
e;ii^S^lHlte^N*'r^^^v^:/l 5 0<Dmt} b^Wi^Te 
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(22) 



^#BI¥9 -2 2 2 0 6 4 

42 



[0 17 5] Lrcf)^ox. z(Dm2mmm\cj:ti^t. 

>'v^>' 1 5 0C0i6»B#tCjoV>T. ^>'^:;^>' 1 5 OcDdi;^; 
h/Ui5^TeriffiOr*fc^;6^e,. ^^-v^^^l 5 0 .!rfiltt6*J 

[0 17 6] ^fc. 1112 8(C:^"t-J; ^V-i^^- 1 5 

'Vm^^^L'tio ) . -^rtL^^titC. ^-^MG2CQ|±1 

<7)M;^;6H'^ffl-r^i^»!j*il 12<D h \t.—-&(Dm.ttj: 
—^MGl, MG2:^^(b=^:^iy> 1 5 0{zWVWk^^\^ 

[0177] 3 . 1^?^^.] 

lli^ifeM:jb^j:t;^m2^ffi0)jr*(^. V i^^^^-Y^i 2 e 

ffiita^-^ 12 8 ^iffl.X^—^MG 1 ^MG2 ^ 

(Dm:^^ib^K}mi.fc:^^. m2 9 (D^mmx^^mtimt} so 

/c. |g]3 0O^ff^«?iJ'efe5»i;;^W;^^Bi 1 0 Btin^-r 
^^-v^^-l 5 Oj^U^h'^'^^^ V I 2 0, 
^MG2. "e—^MGKDmi^^J^^Xommi^Xh 

J:v\ rcD^-g^, f-^-^-vtti 2 5 B(^4'^tf/^<rt 

^5-^-^1.1^. y >^i/^irttl 2 6 Bf;itH;^i^nfcKj 
::^4r:3i>'i;?i/ 1 5 0 i:^— i$^MG2 i:(30W;i^b^'9 mt- 
ri:;as-c#^, 40 

[0178] ^tz. ID 3 1 <Dmwmx^^mt)mt3m& 

110 Ct;i;^i-J; 5t^> iJ'MG 2con — 14 2^ 
ii^7^^i5^^>-r h 1 5 6t2:SlS{^tt^^^t>(^. ^Vv^ 
>- 1 5 OfllJ;^)^^^— i$^MG 2, y 1 2 0, 

^—^MG l(^|I|i(C/c^^ J: 5t-^-^MG 1 i:^-^^M 

[0 17 9] mimmm^m2mmm^tc\^zthh(D± 
^^mm (Witfmtfmmi i oa-i 1 00 xit^ ^ 50 



^^^J^y^iri 2 0(D>^^:^i>5' y :^-^yr 1 2A\c^y 

V^v--y:7 M 5 6^^'g^-r5^*t:if'>'^-VWl 2 5 
tc^->5^MG 1 ^s-g-L. y >'^^-y**l 2 6^^»tt 
1 1 2 ^^-t^^li^m^"^ 1 1 1 1 2 

S^^LT^-g^tyc^S^ :/^^^y:^irl 2 0O3$6(r 
^L. h 1 5 6, ^ — ^S^MGl, Sj;^fe 

at^-Vl 1 \-^tmfii^%^^^t>'±xm^\^Xh^\^^o 

[0 18 0] fi:^. ±M(r)^'m^mx\t^ =^—^yiG 1 
y >^i/^-V*6l 2 ecoiHl^ScN s ^e^SIeHS^N 

s ^\z.U\^'t^^b\c^y):^-:y^y-:y i 5 OOSte^N e 

GltCj:«9 y V^:¥-VWl 2 6(^0te^Ns ^e^lHJte 

i5:N s *(::*Jffl]'r5 r J: tJ^^-v^^- 1 5 ocd h/Wi^ 

Te h/l-^T e * ^ O ^ ^ 

^>'i^>'l 5 OO h/U^Te ^[HllK^Ne <i:(iti 

[0 18 1] ^'mm.^^\x\x^ ^MGiioj; 

n^—^yiG2\^VVm i^^m^m ; Permanent Magn 
et type) f^Sfl®S)^€:ffiV>fc:dS. (Hl^iftft*3 J:tJ?;^ff 
i!)^^o7j^*-;ei5^ig:^^t>(7)'CfetLf^. -^ooffit;it>. vr^ 

( "T^ y ^ ^ V;^??^ ; Variable Reluctance type) PI 

[0 18 2] fe>5v^^l, ^mmMXi^. ^l:ioJ:t;^^.2 
<DmW}^¥il 9 1, 1 9 2 ^ ur h9i^i^:^^'^>y<— 

^^m^^tcf)^. -^(om^. I GET (ite^y- h^<-r /K 

— K h yi^v^;^^?^ ; Insulated Gate Bipolar mod 

e Transistor) 4>>'<^'^^^ ^ ]) :^ ly ^ 
fflEEPWM ; Pulse Width Modulati 

on) -rv^-^— -fom^^iy^^—^ (mmM4>^<— 

[0 18 3] ^fc. ^^:yy" y 1 9 4 LTt^., P b y 
T^y, N i MH/^5/-T-y , L i /<:y7^ y /^<^*^^V^5 r 
^;^^r*#^;dK /•<5/7"y 1 9 4\Z'IX:tX^^^y<iy^^m 

[0 18 4] 4. ms^MM 
(1) ^--K!^^r«^ 

[0 1 8 5] 1113 2fl*:^l^(7>^3(^^5fe0lJ-Cfc^*^a 
[0 18 6] rco*:r^ (y^^yv y K*!^) ti. 1^1;^ L 
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[0 18 7] m^mmmwsm^^ Mm^>hti-yc 
-tx\ =^>^Ji^EG<DmJi^m9MGmtmmmyim 

m-^^^o %mmG\^mmmMtmm^^h(Dx^^. ^ 

[0 18 8] •ti^i)^^m^(Dmmx\'X^ mn. mMmwS: 
m:sm^:r,i^i:^>RG<Dmt^i^tmnmGt^'Mi^^^ 

itLm:\^^'0^x.hfhX^K) ^ =r^>'^JiyKG(DmJl\^X'0 
mmmGtmWi-^fhy<yy'])BT\Z%mt^t^:-^^. ^(D 

'^<y'rv BT<Dmti^m\^^xmMmiAi!}mw}^ti^o m 

>RGi^mmmM(o^<y^ v ^mm t i^xm^^hti^o 

[0 18 9] /^^D, JilSiiiM^t^^gsw(cJ:ttt^. ^ 

>i»EG(DmtfiffytmmmMt^mf^-t^mw:\^m^ 

SPSS V ^PtSi" ^ r ^ r^<D:2: V V? >- E G (D 

mmmw:sw{cxy)^i^i^>EG(Dmt)^tmmmMt 
>'i^>'EG<Dmm^^mmmcmm'r^ :zt7ti^x^ 5o 

[0190] 033 [C^-tX 0 ^^yi^l^E G(Dm% 
-:^6 1. N7l.r^^^:3i-^ 6 2 a t^lcfc t^MP^I^ 

Sf— v^^V-i?^ 6 Z^^-(J^l^V':yEG\cmV(^m^'t 

[0 19 1] P^^ii^e 0^:^M.TP^A$n5^A^^ 



^^tt. ::^>'v^^/EG4:iE»^'li'^o Mi^^6 5P^T^ 
^Lfc;^^ (#^) Smilj^e 7^:^^UTttjiS='>' 
[0 19 2] .^jiA:y^^6 6t;i{^, x^;^ h y t:^3-->5^ 

7 1 ^it\^x4 ^ 1 2t^h(Dnm&t^m\^'^^. 

v^V b y e'zx — 7 1 f^. -r 7 2T*^^ 

t><7)-e. ;^ h y tf:x— 7 1 tcti, iiHitefc2 

4^0/^/w;:^{f#^m;ti-t*5[il®^ir^^-y-7 3;&S|jt-tt> 
[0 19 3] ^yb. ^>'v^>-EGcDK^ilK6 OtCfi:, 

'^^^-XilS&7 5(C{^, I SCV 7 6;0S^^tbttTV^-5p 

iscv7 6(i. y::^ry u/-^ K(;iJ:o-cM#S>iis»j 

^mMA^'^^mcun't'^. 5 * i s c v 7 e 

[0 19 4] zs^ly'yl^EGKVX^ 'tco'mmkm^^m't 
^fz.}h<D^>^h\^X^ ^H]te^^>^i^7 3 0fi;e)\ 
h/wvu:/5 2(OMa^S^ai-r'5i*(c:;^a 5"S/w-^ 
30 >'W:/6 2(D^MiK^^«lttli-5T-r K/^-;^^5/^8 0 
(El 3 4) ^rt«uyci;^u ^/ b/i-/Kv?i/3 >^ir>^i^8 

1. ®Miis&6 otciaKi^nTKA^^ (^^) o:>mm. 

:7n7«->5'8 3. v^y ^^:5^Vn :y>:7te:iag3:^nT?&aJ7k 

M^^a"r^*?u-^>-1^8 4. #^iis&6 7t;iia^^tL 

XMm^>V^ — yGO\z.Xf}^^^. 
40 [0 19 5] lgi3 4tr^1-J: <:f^r2>' hn — 

"7 MzM<:>X:r,iy^i^>E G ^flJlft-r § ^ ^ 

^^^fr-r^cpu 9 0. CPU9 or*#SSIff^S^ 
i>6*&iW$nytROM9 1, i^c< CPU9 o-e#aaSL 

J^^tB^i^-^ 5/ ^ T >;/ T^R AM 9 3 . ±|S*:W*^^A;^ 
50 i-^A/DriW^-^J^ 9 4*5j:OfA;3'j*[!iSlHl*S9 5. C 
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^6 2 a. ^jisfnt#t#6 4. -r^>^-r^7 2. iscv i-^ z tr^-^mx^h^o 

7 6*t;i^K«-^Srtti;^i-r5m;^MiilHlK9 6^^«x [0 2 0 01 :^7^5/:/S 4 O 6 oD^tT^;^;^^ 

rv^S, fj::jrS. mti^mj0l¥^9 e\Z\^^ ±i5:3i>^v?>E -e, ;^T-2/:/S4 0 OlCTAj'^Lfc^iil^ttS^ij^ib. 

[0 196] :i60^3^J£^ri){^:}BV>-Cft> r 9 LTWJtS 0 8) « 7K?I.•fe>'i^ 8 4 (D^tH***fcS<5< 

Sb^^xS. V^fc>t^^^RJ|s^*#tS^JM'^^.::Ac»#SI$^J»^c ct 19 v^:/EG;65:}s;5^ttTV^5m*^^cSMo^6K)^^^^bNt'5T 

m=^>hxj-9cc\cxox^ 'f'i^b^i^ibftfz.mm^ki^ NEtcj!jnx.rK^mir>^ih 8 2o«lt^Jgm^fflv^TKA 

[0 19 7] (2) =^i^i^>^-^W}mm [0 2 0 1] m^x. ^mmmmm^vi^j:xj^i scv 

:I^^/v^>'^»JS^J^^-ov^T. m^nm-r^o masn, 20 7 6jc±ise^r-f K/viPife»TNE4^5j:t;s«p^A^ 

^j^nv-hd — ^CC(^CPU9 0\zX^mff^iv^^ M»T QtcS-5v^fci^Sb«^^m;^t-'6 (><.'r2/>^S 4 

>'i^>'^»*J«9/w-5^>'^S';^-r>^D-5"^- h-efc5o 10) o i^JWdf*. S;^r-f K/VlHl^^TNE:^!^^^^ 

Fafe^c^t)iEb^^f ^4x^o -e, ^^^^^-v^^^EG^g^^r^ Fv^iH]«s^TNE(c?^$fj&^ 

[0198] CPU9 0;6S^S^M^'t-^<^. ^-fm^ {^m^mmi^^o ^fc. e^KA^^*TQt^S-:5<SiJ 

co»:f^ff^cDA;^^tf?iev^ s 4 o o) . *:p^ mM<DmmM^%: i scv 7 e{:im:h'r^:ztx. is 

COjltet^^^teii-r^o ^Ur. ^t7)tt#;6^^. ^:/v5 CV 7 6C0MS^PtpLT^>'i;^>'EG(DKA^5lS^ 

:/EG<D[Elte^NE;6^ roj Tfc "9 f^Jh LTV^6;0^^;6^ S^g^A^^ftT Q[C^;t6o 

(>^7^5/>^S 4 0 2). ::^:yZ:^>^BG(Dt^m^i^:^^f^^ [0 2 0 2] >«:7^5/:/S 4 1 2X^. mm<^^l^V' 
\.X\^^i)^-^t-^ (;^'7":y:/S 4 0 4) ^^JWr^o 30 E G(^[Hlte^N E :y :/S 4 0 8 T**i6fc: @ =Sr 

^;^#ij-rf*. ^^^v^>^EGf^*bfl;»mM<^mai^mffi K/WlHiemTNEJ:t9:^#V^;6^§;6^^W:^b. < 

%\^wm^f\.^fmx^^z}it^h^ ±f5^:/v^:/EG jK<, y^-T^^'T/s 4 1 4T% ms^^rat^KA^^iSi^^ 

s:ii:Sr^J^'rs^{*-cfc^, rttJi^^tc^b. r-r K/u ^yfSAxoycm^. -^. :^'rv'fSA\2X^ UK 

;^-f 5/^8 oi)^:^i^^mx%'^i)^f^}ii^m^t^^. r o{pite^NE^sg^^r^ hvi-lHiteifcTNE J: ^):^ctVNi: • 

n^O^#;6SSJS^n^^tm(^. *:/^-5^>'^*^Tr W^^tb. 5/ :7^S 4 1 4 T\ ® A^^*(7)^>fb*A 

[0 19 9]—;^, rtt^(D^#:i)S^5iLT^>'t^vo 4o ^>'v>VE GcolHtelSNE*? JztJ^KA^^SQ^^s^f^:^ 

0^i!|2p#tfl, 3i;^^j*igBSW^:3iVv?>'EGCOm tTUT::n>'^;?>'EG(D*6iljtr|li6L (>^T-5/7'S4 1 

;^l*^mtb^M^^^gjgi-5ffigt::^»:)J&x.5r: i:r*^ 6) . ^co^#TT*o^>^v>vEG£D*6»);^^*Bff^^r0l«i 

*Ai:®l&«Mi:Srjl>e-r5fi:etr^i9«l;t5r »: 5^:^ s 4 1 8 ) *fi^/c^5o ^<7>^. ry^->-j 

f^^o^^T^cJ:§iHt^Iiftl 7co(Hl^^:3^:^i^>EGtc:ex. tc:&ttTr(^^a*-^iSI-T-tSo 

5t*t®{;i^J9^;tSr .^;^5-e#5o ^:/v^>' [0 2 0 3] J«±coJ: 9t:i«^^tiyh^^/i^>'^&I!j©J^ 

EG(Di6»lt-it:^^?ill2i!l^;ii5^Ar:^tl^o ^ii^. Z,(Om /U— ^>^t;ict •9ll^^tL5:^>'v^>^EG(^*6MB#<^lHl|s 
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fern 1 Mmm(o^^ ^ i^^^^- v t mtwrnzw^-t 

ho 

^ (1112 2(D«Ftt;i^s^«i^ffi(c^Lfc4^ig) tcr. mn 

E G 0*6®i^(e:io tt ^ [iie^N E J; t/KA^M* 
E :Jo J; O^K A^^M Q T^Hfj ^ tt ^ mP^^MM'^^J: XJ^ 

wt;^^^, ^:/i^>'EG;6^f>tH;ti^n'5 h/i-i5^<7)iESi;dS 
?^^V\ roo^*. ^:/v^^^EG<i:a^6^{c^i^$tt5iK 

[0 2 0 7] ^fc. :i(Dmsm:mmxi'^. ^^^-v^^eg 

v-i^vEGf^WM^^tcilte^tL^r it;i/cC5o ^<^fc 

[0 2 0 8] 5 . 

[0 2 0 9] ±mm3mmmxn:^:yiy>'EG(D^%m 
SCV7 6\cxy}r'^ K/wNF<^)KA?g5is^$y»u-cv^ 

6 2 <lrii[SlHlfeiE» UT J: V r. J: p /.^S 

EG(Dmm^mmtx^^o 

[0210] ±1511 3 mmmxn. tku-^^ i^^sa <Dm 



[0 2 11] ±M^3%mmx\t. :ii>'i^>'EG^^- 

ti. :y ^-co^fflcoiSiSiri^iiitt 1 70 h/w^^ 

[0 2 12] iM%3'mmm\±. 

-f^)yY^mz^\^xhmwi^^:L}it^x^h. 
^m^^Kt^mc^n\.fz.mm^ 7-145575 

#M^7 -2 2 5 8 6 9#t;i^i->b(DT*^b<9> 
30 [0 2 13] ro^0JcDrt^^|Bo*6«J*J» 

[0 2 14] 6. 

[0 2 15] Je;l±. *:^5g^^>^^S<^?l^^i^-oV^Ta^L 

\i^h^h^x^ho ^tc. ^±<D^mmmxit^ 

im 1 ] ^^m(Dm i (ommmt i.x<Dit^mmmmm^ 
50 m^^hW):hmttmm 1 1 o (7)«Eiis«^^^^i-«figia-c 
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[02] mi(DWi:hmtfmmiio(Du^u^m'r^h 

[0 5] Z/^^i^' y 1 2 OtClSS-g^^tUTt swoiHite 

[0 7] mm^si 8 o(Dmmcpu 1 9 o\::j^^mn 

*tt^alteffl»/l^— f^Vtr^^J;^-^^ >^n— f^-i'- h-Cfe 

[08] h/i^i^m'^mT T ^ tw}m^i<i T tr^±/u^ 

[0 9 ] ©Jiaa^lB 1 8 0 (75$iJ^C P U 1 9 0 J: «9 ^tr 
[0 1 0 1 a:^>'v? V 15 0 J: < ilteT*^ 5®ffliD 

[0 11] mmmmi s oo$ijt^cpui 9 o\zx^m 
'^^^ hx-h^o 

[012] =^i^i^>i 5o<Dmm^^:^htnm(Dm^ 

[013] =^:^^/U^-'&(D^m\zr^-:>tL=^l^i>ly 1 5 0 

(Dm^.^m^'T^vyyx^^^ 
[014] mmmm. i s o (Dumcv u 19 o\zxy)m 

[015] SJJ^a^Bl 8 0<DmmCY>\J 1 9 0\:L^^m: 

[016] Sfjwi^gi 8 o(Dmmcpu 1 9 o{z^y)m 
[017] ^—^mW}V;i-^m\m^m^iitd\'f^'^y^^ 
[018] mmm& 1 s 0 osfjiaic pui90ic:j:i9ii 

[019] •^cO^>'>^>^*6»lSJ^/^-^>'CO^^gj5^^ 

[02 0] ^>'v^>'$&t!)$'J»^ii{c:|ott5:7^^^^ y 
-yi 2 O^C^-g^^ttfcStttOlHjfe^t h^l-^<Dmm^7ri 



(26) i|$B|3p 9-222064 

50 

[021] ^ vv^^^i&i!)®j?*^a[r4bMts:/^^i5' y ^ 

-VI 2 Ot^^-g-^nfcSttolilteSci: ^/^^<7)Bi^4^;^ 
[02 2] :^>'i^>'it^W)Mm^m\C^^it^W}^tl^=^y 
[02 3] m2^Jg«?iJ(-jo(t^^>'e^>'*61))SlJ|fl)/V— ^ 
[02 4] ^(D::r,ly^Ji^^'^^\m;V-^l^(r>'^^U^^ 

10 [02 5] ^>'>^>'*6i(i©m^Sf:i*5tt^:/^^^ y ^ 

-VI 2 OiC^-g^^tbfcSttcDSte^i: h/^:^(DK».^^ 

i-*«60t?feSc 

[02 6] :^>i^:ytmum^m\c^\1^^:fy:^^^^)^ 

•Vl 2 0(C^^^ix^rc3$ftCDlEl«5^^ h/Vi^(OH^^^ 

[02 7] ^^^^^^-SfeSiSOffli^SliiijbNtS^^y-^i^^y 
-VI 2 0t;!:^^^H;fc3WcolpIteS:i: V;i^^(Dmm^7r^ 

-t^mmx^^o 

[02 8] ^>'i^>'^r&lfeSjfflI^!!!;il(-J:»9^«^n5^>' 

[0 2 9 ] ^ 1 m:mm<DWiti\!^timw 1 1 0 co^^f^^iit^ 
0-efc^o 

tuf 3 0 ] mi %mm(DWitimt}mw 1 1 0 (o^^mmx- 
h^m:bmt)mm 1 1 0 Bo«^<o«iB&^^ri:^-r6it^ 

[0 3 1 1 ^1 ll:ffi0iJ(^®i;^ai;;^^M i i o (D^mx 

30 [03 2] :z<Dmm(Dm'^(Dm:mmxhmmummm. 

[03 3] ^0*:ptC^^^;h.^:^>^v^>EGjoJ:U^^ 

<omm<Dmmm^^m7f^'ir^m^mx-k^. 

[03 4] Sf^^'Vhn-yCC^^'Dir-t-SSi^KjW 
[035] «j^=3>' hnw-^cCOCPU9 OJCJ: t)^ 

^T ^ ^ ^ >- v'ir&t&^m/^- ^ >- ^^-r :7 n ^ - 

[?f-^(7)ijfc0j] 
40 1 1 o-mt^mtimm 
1 1 oA--W]timtimm 

1 1 0B"»i;^Jtil;^;3gS 

1 loc-mtimtimmi 

I 1 l--Si;^eS:^f^"V 

I I 2-'-wm^ 

1 1 4" "r-r yr U'^'v'-Y/i^^-V 
116, 11 8-iZWj^ 
119 "-^—y^ 
1 2 o -->^^^>>5^ y 
50 121 '"^:y^^ 
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1 2 2- -y 

1 2 S -'Zfv^i^ V 

1 2 4 ''^y:^^V^^Vr 

1 2 5•••1^:/:^fir<tt 

12 5 B-'-^^^^^m 
1 2 6--!J ^-^^^i'W 

1 2 6 B - y >-i/:¥irtt 
1 2 8 ••t!i>^J5^ttI:¥ir 

1 2 9 -'^ai — ^--^/I^h 

13 2 - a — iJp' 

1 3 S -y^'r — ^ 
1 3 4 --HtBrn^f/^ 
1 3 5-'^^m:^ 
1 3 9" l^y/W< 
1 4 2- -n — 
1 4 3 - - O^T^ — ^ 
1 4 4 --Ht@=i-Y/^ 

1 4 9 ... 

15 0 

1 5 i-^nmM^ 

1 5 2 -..^^^ 

1 5 4 - ■ t°>?i h^' 

1 5 e" i!7 "7:^1^ iy^y h 

1 5 S '-^^i-^i^ 

1 6 0 - -^^^ h y t*zL— 
1 6 2 -^.;;^:/^^/ 

1 6 A -'T^-^/i^^yjU 

16 4a -•T^'^/U^yjU:^t^i^3 ^'-ferZ/i^ 
1 6 5 "y'\^--^^y/U 

16 5a ■••y^U— ^^t^yU;Jfv?>^3 ^'ir^'f- 

1 6 6- -:^n5^ h/w^yw:/ 

16 6a - v^n :y hyW^/W;;/ 

1 6 7 "y<^y<::^m^ 

1 6 7 a I S C V 

1 6 8- 'T>^^^^— 

1 6 a- '^sti y Vf^T ^^=1,:^--^ 

1 7 0 - EF I ECU 

1 7 l - ^^nj/ h/W<7V>^^vJo^3 ^^^4^ 

1 7 2-p^^f^:&H^>'ih 

1 7 4••v^cm*>'1^ 
1 7 6 •••lEIte»-fe:/i^ 

1 7 8•••|H]K^S't>'1^ 
l 7 9 — iJ^^^-f' 
1 8 0"-$lJ^SIg 
1 8 2 h U>'^— 
1 8 4 -->:7 f>/1fv^>>3 Vfe>'1^ 
1 9 0- -SJi^CPU 
19 0a -RAM 
19 0 b - ROM 
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1 9 i -mioi2i6iEies 

1 9 2 ' •^2c^1EBj[h1K 

1 9 A ''/<v^ y 

1 9 5, 1 9 6"-®«ft«ltH5g 
1 9 7, 1 9 8 - mStmttlS 
1 9 9 " ^S^a^ttiS 
MG 1 . 

MG2-^— iJ' 

1 

10 5 2 n h/WVP:;^ 

5 2 a • -x^n 5/ ^/^T^^:xal— ^ 

5 to -i^'X':fy^ 

6 0 - K^iiSg 

6 1 •••3iT:^^ y— ^ 

6 2 --J^n 5/ h/WVU>^ 

6 2a "-y^xny h/PT ^ J^^iJ? 

6 3- - -y— 

6 4 • ■ 

6 5-«»^^ 
20 6 6- ■^iA::7^^>/ 

6 7-S^^ilK 

6 ^'-'frnk^^y^^—^ 

7 1 --T^^;^ h y 

7 2 

7 3--lPltel»r-fe>'f. 

7 5 --^^-f x^;^iiBS 

7 6- - I S CV 

8 O ' -T^ Y}Vy.^ 

8 1 ■ ■;^n h/WTKi/v-a ^-fe^-i^ 

30 8 2•••eJ^?a^r>^1^ 

8 3- -oir :7n;;<— 

8 4- -TK^a-fev-y- 

8 5 - -^^SSir>'-y- 

8 6 •*5g-fe>''y- 

9 0 - CPU 
9 1 - ROM 
9 2 - RAM 

9 3 -./^^/iJ^r iy^^RAM 
9 4- -A/D^iW^C— 
40 9 5-- A;^^^[H]S& 
9 6-"tH;^^SlH]K 
AH'-UHSj^ 

BT-/<5/-r y 

C C"-9:p^ V h u — y 
EG ••nivv^>' 

■ G-^m« 
50 v-m^^mmm 
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#M¥9 -2 2 2 0 6 4 
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S100 
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S108 



S1 10 



S1 16 



S118 
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CLAIiVIS 



[Claim(s)] 

[Claim 1] In the starting control unit of the internal combustion engine having an internal combustion engine and the motor 
connected with this internal combustion engine's output shaft The motoring control means which controls said motor and carries 
put motoring of said internal combustion engine at a predetermined rotational frequency when there is a starting demand of said 
internal combustion engine, A calculation means to compute the value from which said internal combustion engine is stabilized at 
said predetermined rotational frequency, and operation of him is attained about predetermined physical quantity among the 
physical quantity which controls said internal combustion engine. The starting control unit of the internal combustion engine 
characterized by having a starting means to put into operation said internal combustion engine with which motoring was carried 
out by control according to the value computed with said calculation means. 

[Claim 2] Said predetermined rotational frequency is the starting control unit of the internal combustion engine according to 
claim 1 which is idle rpm. 

[Claim 3] While being the starting control unit of an internal combustion engine according to claim 1 or 2 and having the 1 st 
motor which has a revolving shaft, and the 2nd motor combined with the driving shaft as an object of a drive possible [ I/O of 
power ] as said motor When the power which has three shafts respectively combined with said internal combustion engine's 
output shaft, said revolving shaft, and said driving shaft possible [ transfer of power ]. and is outputted and inputted among these 
three shafts to any 2 shafts is determined, It has a 3 shaft type power I/O means by which the power outputted and inputted to 
one residual shaft based on the determined this power is determined. Further said motoring means The starting control unit of 
the internal combustion engine having the motor control means controlled so that the power for motoring is outputted to said 
internal combustion engine by said 3 shaft type power I/O means by controlling said 1st and 2nd motor. 

[Claim 4] It is the starting control unit of the internal combustion engine having a means to control said 2nd motor to be the 
starting control unit of an internal combustion engine according to claim 3. and to negate the deflection of a means to control 
said 1st motor so that said motor control means outputs predetermined power, and the power which are outputted and inputted 
by said driving shaft through said 3 shaft type power I/O means. 

[Claim 5] It is the starting control unit of an internal combustion engine according to claim 1 , and has a driving shaft as an object 
of a drive, and said internal combustion engine is combined with this driving shaft and the machine target. Further said 
predetermined rotational frequency The value of said predetermined physical quantity which is the rotational frequency defined 
based on the rotational frequency of said driving shaft, and is computed with said calculation means is the starting control unit of 
the internal combustion engine which is the value from which said internal combustion engine is that an output torque can be 
operated at abbreviation zero at said predetermined rotational frequency. 

[Claim 6] The starting control unit of the internal combustion engine having an internal combustion engine torque increase means 
to control said internal combustion engine so that said internal combustion engine's output torque is turned to said set-up target 
torque from abbreviation zero after starting of said internal combustion engine by target set torque means to be the starting 
control unit of an internal combustion engine according to claim 5, and to set up the desired value of an internal combustion 
engine's output torque as target torque, and said starting means and the gradual increase of said internal combustbn engine's 
output torque is carried out. 

[Claim 7] The starting control unit of the internal combustion engine having a motor torque reduction means to be the starting 
control unit of an internal combustion engine according to claim 6, and to control said motor so that the output torque of said 
motor decreases gradually at the time of activation of control by said internal combustion engine torque increase means. 
[Claim 8] While being the starting control unit of the internal combustion engine of a publication claim 5 thru/or of 7 either and 
having the 1 st motor which has a revolving shaft, and the 2nd motor combined with said driving shaft possible [ I/O of power ] as 
said motor When the power which has three shafts respectively combined with said internal combustion engine's output shaft, 
said revolving shaft, and said driving shaft possible [ transfer of power ]. and is outputted and inputted among these three shafts 
to any 2 shafts is determined, It has a 3 shaft type power I/O means by which the power outputted and inputted to one residual 
shaft based on the determined this power is determined. Further said motoring means The starting control unit of the internal 
combustion engine having the motor control means controlled so that the power for motoring is outputted to said internal 
combustion engine by said 3 shaft type power I/O means by controlling said 1st and 2nd motor. 

[Claim 9] It is the starting control unit of the internal combustion engine having a means to control said 2nd motor to be the 
starting control unit of an internal combustion engine according to claim 8, and to negate the deflection of a means to control 
said 1st motor so that said motor control means outputs predetermined power, and the power which are outputted and inputted 
by said driving shaft through said 3 shaft type power I/O means. 

[Claim 10] The target power which is the starting control unit of an internal combustion engine according to claim 8 or 9, and is 
outputted to said driving shaft is inputted. A target power setting means to search for said predetermined rotational frequency 
and said target torque from this target power. The starting control unit of the internal combustion engine having the control 
means which the power outputted by said internal combustion engine after starting of said internal combustion engine by said 
starting means controls to be outputted to said driving shaft as said target power by said 3 shaft type power I/O means and said 
1st and 2nd motor. 

[Claim 11] The starting control unit of the internal combustion engine having the means of communication which is the starting 
control unit of an internal combustion engine according to claim 1, is formed in a car and this car, and transmits at least one side 
of the output said motor's, and said internal combustion engine's output to the axle of said car. 
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[Claim 12] The starting control device of the internal combustion engine having an operation stage decision means to be the 
starting control device of an internal combustion engine according to claim 1 or 11, and to determine said internal combustion 
engine's operation stage as the dc-battery used as the power source of said motor which can be charged, and the generator 
which generates the electrical and electric equipment supplied to said dc-battery in response to said internal combustion 
engine's turning effort according to the charge of said dc-battery. 

[Claim 13] An internal combustion engine's starting tense approach that the process which carries out motoring of said Internal 
combustion engine with predetermined idle rpm, and this internal combustion engine with which motoring was carried out have 
the process which controls the predetermined physical quantity of the physical quantity by said motoring which controls said 
Internal combustion engine to be in the operational status of said Idle rpm ** when there is a starting demand of an internal 
combustion engine. 

[Claim 14] In the starting tense approach of the internal combustion engine which puts into operation the internal combustion 
engine combined with a driving shaft and a machine target The process which sets up the target rotational frequency at the time 
of said Internal combustion engine's starting based on the rotational frequency of said driving shaft when there is a starting 
demand of said internal combustion engine, So that an output torque may be in the operational status of abbreviation zero at said 
target rotational frequency ** [ according to / in the process which carries out motoring of said internal combustion engine at 
the set-up this target rotational frequency, and this internal combustion engine with which motoring was carried out / said 
motoring ] The starting tense approach of the internal combustion engine having the process which controls the predetermined 
physical quantity of the physical quantity which controls said internal combustion engine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to starting control unit and its control approach of the internal combustion engine 
which puts an internal combustion engine into operation in response to a starting demand of an internal combustion engine. 
[0002] 

[Description of the Prior Art] Conventionally, what is shown in JP,6-141405,A is proposed as one of the starting control units of 
an internal combustion engine. This is controlling an inhalation air content to a few flow rate over a predetermined period after an 
internal combustion engine's starting, and is a technique which lessens the exhaust air total flow in the condition that the 
catalyst equipment of an exhaust air system has not carried out a temperature up to sufficient activation temperature. According 
to this technique, discharge of the emission after an internal combustion engine's starting can be reduced. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional internal combustion engine's starting 
control unit controls the inhalation air content after starting, and the following technical problems are not yet solved about the 
time of starting which starts ignition and combustion. 

[0004] Starting control of an internal combustion engine consists of a series of complicated control which an internal combustion 
engine is first rotated by the starter motor, and fuel injection and ignition control are performed, and an idle speed control valve 
(henceforth ISCV) etc. is made [ control ] full open, is led [ control ] to firing, and makes it shift to a predetermined idle 
rotational speed after that Such starting control of an internal combustion engine is adopted also in the above-~mentioned 
conventional starting control unit, and is established as a common internal combustion engine's starting approach. 
[0005] The rotational speed of an internal combustion engine in case such starting control is performed changes from motoring 
of 250-300 [rpm] by the starter motor a lot with about 800 [rpm] which is about 1 300 [rpm] and idle rotational speed at the time 
of firing, and change of an internal combustion engine's inhalation air content also becomes large. For this reason, the problem 
from which the torque outputted from an internal combustion engine before and after an internal combustion engine's starting 
changes a lot occurred. 

[0006] Moreover, even if it aimed at reduction of the emission discharge immediately after starting like the conventional 
technique, change of an inhalation air content was large, even if it performed control whose emission carries out prediction count 
of the inhalation air content according to an internal combustion engine control system, and decreases for this reason, that 
prediction count was not able to become inaccurate and discharge of emission was not fully able to be prevented. 
[0007] This invention's starting control unit and its control approach of an Internal combustion engine aim at having been made in 
view of such a problem, and preventing fluctuation of the output torque from the internal combustion engine at the time of an 
internal combustion engine's starting, and reducing discharge of emission. 
[0008] 

[The means for solving a technical problem, and its operation and effectiveness] The starting control unit of the internal 
combustion engine of the 1st invention made in order to solve an above-mentioned technical problem In the starting control unit 
of the internal combustion engine having an internal combustion engine and the motor connected with this internal combustion 
engine's output shaft The motoring cbntrol means which controls said motor and carries out motoring of said internal combustion 
engine at a predetermined rotational frequency when there is a starting demand of said internal combustion engine, A calculation 
means to compute the value from which said internal combustion engine is stabilized at said predetermined rotational frequency, 
and operation of him is attained about predetermined physical quantity among the physical quantity which controls said internal 
combustion engine. Let it be a summary to have a starting means to put into operation said internal combustion engine with 
which motoring was carried out by control according to the value computed with said calculation means. 

[0009] A "rotational frequency" here is a rotational frequency per unit time amount, and rt is used in the same semantics as the 
so-called rotational speed. Hereafter, on these specifications, the rotational frequency per unit time amount is only called a 
rotational frequency. Moreover, starting by the starting means is carrying out ignition / combustion Initiation of the internal 
combustion engine, and is performing fuel supply control, ignition control, etc. 

[0010] When there is a starting demand of an internal combustion engine, the starting control unit of the internal combustion 
engine of said configuration controls a motor by the motoring control means, and carries out motoring of the internal combustion 
engine at a predetermined rotational frequency. And the value from which an internal combustion engine is stabilized at the 
predetermined rotational frequency, and operation of htm is attained about predetermined physical quantity among the physical 
quantity which controls an internal combustion engine is computed with a calculation means, and is put into operation with a 
starting means by control according to the computed value of the internal combustion engine with which motoring was carried 
out. 

[0011] therefore, an internal combustion engine will be in the operational status stabilized at the predetermined rotational 
frequency by making the control according to the value computed by the calculation means from just before ignition / 
combustion initiation to immediately after a detail — at the time of an internal combustion engine's starting. For this reason, 
fluctuation of the torque outputted by the internal combustion engine at the time of an internal combustion engine's starting (the 
times of ignition / combustion initiation just before ignition / combustion initiation and including immediately after are hereafter 
called "the time of starting") can be prevented. 

[0012] Said predetermined rotational frequency can be made into idle rpm in the starting control unit of the internal combustion 
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engine of said 1st invention. Idle rpm here is a rotational frequency of the Internal combustion engine at the time of the idling 
which operates an internal combustion engine in no-bad at a low speed. By this configuration, an internal combustion engine can 
be immediately put into operation with idle rpm. 

[0013] Moreover, while having the 1st motor which has a revolving shaft, and the 2nd motor combined with the driving shaft as an 
object of a drive possible [ I/O of power ] as said motor in these internal combustion engines' starting control unit When the 
power which has three shafts respectively combined with said internal combustion engine's output shaft, said revolving shaft, and 
said driving shaft possible [ transfer of power ], and is outputted and inputted among these three shafts to any 2 shafts is 
determined, It has a 3 shaft type power I/O means by which the power outputted and inputted to one residual shaft based on the 
determined this power is determined. Further said motoring means It can also consider as a configuration equipped with the 
motor control means controlled so that the power for motoring is outputted to said internal combustion engine by said 3 shaft 
type power I/O means by controlling said 1 st and 2nd motor. 

[0014] According to this configuration, the power for motoring is outputted to an internal combustion engine by 3 shaft type 
power I/O means by controlling the 1st and 2nd motor. In this way, motoring of the internal combustion engine can be carried 
out. 

[0015] Moreover, according to this configuration, by carrying out drive control of the 1st and 2nd motor so that torque 
conversion may be carried out by 3 shaft type power I/O means and the 1st and 2nd motor and it may be outputted to a driving 
shaft, the power outputted by the internal combustion engine can carry out torque conversion of the power outputted by the 
internal combustion engine, and can output to a driving shaft. And since 3 shaft type power I/O means which can output and 
input power independently to biaxial is used, an internal combustion engine's output shaft can be independently rotated 
irrespective of the rotational frequency of the shaft combined with an internal combustion engine's output shaft and driving shaft 
possible [ transfer of power ] in biaxial [ the ], then a driving shaft. Consequently, an internal combustion engine can be operated 
on the efficient operation point, and the energy efficiency as the whole equipment can be raised. 

[0016] Furthermore, in the starting control unit of the internal combustion engine of the above-mentioned configuration, said 
motor control means can also be considered as a configuration equipped with a means to control said 1 st motor to output 
predetermined power, and a means to control said 2nd motor to negate the deflection of the power outputted and inputted by 
said driving shaft through said 3 shaft type power I/O means. 

[0017] According to this configuration, since the 2nd motor is controlled to negate the deflection of the power outputted and 
inputted by said driving shaft through 3 shaft type power I/O nieans, torque fluctuation of the driving shaft at the time of 
motoring operation can be prevented. 

[0018] In the starting control unit of the internal combustion engine of said 1st invention, it has a driving shaft as an object of a 
drive, and sard internal combustion engine is combined with this driving shaft and the machine target. Further said predetermined 
rotational frequency It is the rotational frequency defined based on the rotational frequency of said driving shaft, and said internal 
combustion engine can also consider the value of said predetermined physical quantity computed with said calculation means as 
the configuration which is the value which is that an output torque can be operated at abbreviation zero at said predetermined 
rotational frequency. 

[0019] According to this configuration, when there is a starting demand of an internal combustion engine, motoring of the internal 
combustion engine is carried out to a predetermined rotational fi-equency. And among the physical quantity which controls an 
internal combustion engine, about predetermined physical quantity, the value from which an internal combustion engine is that an 
output torque can be operated at abbreviation zero at the predetermined rotational frequency is computed with a calculation 
means, and is put into operation by control according to the computed value of the internal combustion engine with which 
motoring was carried out. 

[0020] Therefore, an output torque will be [ an internal combustion engine ] in the operational status of abbreviation zero at a 
predetermined rotational frequency by making the control according to the value computed by the calculation means at the time 
of an internal combustion engine's starting. For this reason, fluctuation of the torque outputted by the internal combustion engine 
at the time of an internal combustion engine's starting can be prevented. Consequently, the torque fluctuation about the driving 
shaft combined with the internal combustion engine and the machine target can also be prevented. 

[0021] In the starting control unit of the internal combustion engine of said configuration, said internal combustion engine's 
output torque can be turned to said set-up target torque from abbreviation zero after starting of said internal combustion engine 
by target set torque means to set up the desired value of an internal combustion engine's output torque as target torque, and 
said starting means, and it can also consider as a configuration equipped with an internal combustion engine torque increase 
means to control said internal combustion engine so that the gradual increase of said internal combustion engine's output torque 
is carried out. 

[0022] According to this configuration, since the gradual increase of an internal combustion engine's output torque is carried out 
towards target torque after an internal combustion engine's starting, rapid fluctuation of the torque outputted by the internal 
combustion engine after an internal combustion engine's starting can be prevented. 

[0023] Furthermore, in the starting control unit of the internal combustion engine of this configuration, it is desirable to consider 
as the configuration equipped with a motor torque reduction means to control said motor so that the output torque of said motor 
decreases gradually, at the time of activation of control by said internal combustion engine torque increase means. 
[0024] According to this configuration, since an increased part of an internal combustion engine's output torque can be deducted 
by the decrement of the output torque of a motor, the sum of the torque outputted by the internal combustion engine and the 
torque outputted from a motor is maintained at predetermined within the limits. For this reason, since the torque which acts on 
the driving shaft which receives power from both an internal combustion engine and a motor is maintained at predetermined 
within the limits, it can making torque fluctuation of that driving shaft smooth. 

[0025] Moreover, while having the 1st motor which has a revolving shaft, and the 2nd motor combined with said driving shaft 
possible [ I/O of power ] as said motor in said internal combustion engine's starting control unit When the power which has three 
shafts respectively combined with said internal combustion engine's output shaft, said revolving shaft, and said driving shaft 
possible [ transfer of power ], and is outputted and inputted among these three shafts to any 2 shafts is determined. It has a 3 
shaft type power I/O means by which the power outputted and inputted to one residual shaft based on the determined this 
power is determined. Further said motoring means It can also consider as a configuration equipped with the motor control means 
controlled so that the power for motoring is outputted to said internal combustion engine by said 3 shaft type power I/O means 
by controlling said 1st and 2nd motor. 

[0026] According to this configuration, the power for motoring is outputted to an internal combustion engine by 3 shaft type 
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power I/O means by controlling the 1st and 2nd motor In this way, motoring of the internal combustion engine can be carried 

out. 

[0027] Moreover, according to this configuration, by carrying out drive control of the 1st and 2nd motor so that torque 
conversion may be carried out by 3 shaft type power I/O means and the 1st and 2nd motor and it may be outputted to a driving 
shaft, the power outputted by the internal combustion engine can carry out torque conversion of the power outputted by the 
internal combustion engine, and can output to a driving shaft. And since 3 shaft type power I/O means which can output and 
input power independently to biaxial is used, an internal combustion engine's output shaft can be independently rotated 
irrespective of the rotational frequency of the shaft combined with an internal combustion engine's output shaft and driving shaft 
possible [ transfer of power ] in biaxial [ the ], then a driving shaft. Consequently, an internal combustion engine can be operated 
on the efficient operation point, and the energy efficiency as the whole equipment can be raised. 

[0028] In the starting control unit of the internal combustion engine of said configuration, said motor control means can also be 
considered as a configuration equipped with a means to control said 1 st motor to output predetermined power, and a means to 
control said 2nd motor to negate the deflection of the power outputted and inputted by said driving shaft through said 3 shaft 
type power I/O means. 

[0029] According to this configuration, since the 2nd motor is controlled to negate the deflection of the power outputted and 
inputted by said driving shaft through 3 shaft type power I/O means, torque fluctuation of the driving shaft at the time of 
motoring operation can be prevented. 

[0030] Furthermore, in the starting control unit of the internal combustion engine of said configuration, the target power 
outputted to said driving shaft is inputted. A target power setting means to search for said predetermined rotational frequency 
and said target torque from this target power. The power outputted by said internal combustion engine can also consider as a 
configuration equipped with the control means controlled to be outputted to said driving shaft as said target power by said 3 
shaft type power I/O means and said 1st and 2nd motor after starting of said internal combustion engine by said starting means. 
[0031] According to this configuration, an internal combustion engine is controlled by the predetermined rotational frequency by 
the operational status of target torque after an internal combustion engine's starting, and the power outputted by this internal 
combustion engine is outputted to a driving shaft. 

[0032] In the control unit of the internal combustion engine of invention of the above 1 st, it is prepared in a car and this car and 
can also consider as a configuration equipped with the means of communication which transmits at least one side of the output 
said motor's, and said internal combustion engine's output to the axle of said car. 

[0033] At the time of an internal combustion engine's starting, irrespective of the time of a halt, it can be stabilized and. 
according to this configuration, the axle of a car can be rotated with a motor. . 
[0034] Furthermore, in the control device of the internal combustion engine of invention of the above 1 st, it is good also as a 
configuration equipped with the dc-battery used as the power source of said motor which can be charged, the generator which 
generates the electrical and electric equipment supplied to said dc-battery in response to driving force from said internal 
combustion engine, and a means to determine said internal combustion engine's operation stage according to the charge of said 
dc-battery. 

[0035] According to this configuration, an internal combustion engine will start at each time when the charge of a dc-battery 
falls, and the opportunity of starting of an internal combustion engine increases. Therefore, the emission mentioned above will be 
reduced and the effectiveness of attaining low-pollution-ization, and the effectiveness of preventing torque fluctuation will much 
more fully be demonstrated more. 

[0036] It is making into the summary for the process which carries out motoring of said internal combustion engine with 
predetermined idle rpm, and this internal combustion engine with which motoring was carried out to have the process which 
controls the predetermined physical quantity of the physical quantity by said motoring which controls said internal combustion 
engine to be in the operational status of said idle rpm **, when the starting tense approach of the internal combustion engine of 
the 2nd invention has a starting demand of an internal combustion engine. 

[0037] According to this configuration, when there is a starting demand of an internal combustion engine, motoring of the internal 
combustion engine is carried out with idle rpm. And the internal combustion engine with which motoring was carried out is 
operated so that it may be in the operational status of idle rpm ** [ according to / the motoring ]. 

[0038] Therefore, it will be in the operational status stabilized by the internal combustion engine in idle rpm at the time of an 
internal combustion engine's starting. For this reason, fluctuation of the torque outputted by the internal combustion engine at 
the time of an internal combustion engine's starting can be prevented. 

[0039] In the starting tense approach of the internal combustion engine which puts into operation the internal combustion engine 
with which the starting tense approach of the internal combustion engine of the 3rd invention is combined with a driving shaft 
and a machine target The process which sets up the target rotational frequency at the time of said internal combustion engine's 
starting based on the rotational frequency of said driving shaft when there is a starting demand of said internal combustion 
engine. So that an output torque may be in the operational status of abbreviation zero at said target rotational frequency ** 
[ according to / in the process which carries out motoring of said internal combustion engine at the set-up this target rotational 
frequency, and this internal combustion engine with which motoring was carried out / said motoring ] It is making into the 
summary to have the process which controls the predetermined physical quantity of the physical quantity which controls said 
internal combustion engine. 

[0040] According to this configuration, when there is a starting demand of an internal combustion engine, motoring of the internal 
combustion engine is carried out to a target rotational frequency. And it is operated so that an output torque may be in the 
operational status of abbreviation zero at a target rotational frequency ** [ according to / in the internal combustion engine with 
which motoring was carried out / the motoring ]. 

[0041] Therefore, an output torque will be [ an internal combustion engine ] in the operational status of abbreviation zero at a 
target rotational frequency at the time of an internal combustion engine's starting. For this reason, fluctuation of the torque 
outputted by the internal combustion engine at the time of an internal combustion engine's starting can be prevented. 
[0042] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this Invention Is explained based on an example. 
[0043] 1. Starting Control Unit as 1st Example of 1st Example this Invention Since it is what is applied to a high lid vehicle 
equipped with the mechanical partition system distributed to the kinetic energy which drives an axle for the kinetic energy 
generated with the engine, and the electrical energy which drives a motor, following and (1) hardware configuration. (2) principles 
of operation. (3) operation controls, and (4) — usually as operation torque control processing, (5) motor driving torque .control 



http:/ / www4jpdLinpit.go jp/cgi-bin/tran_web.cgi_eije 



2007/12/18 



JP,09-222064,A [DETAILED DESCRIPTION] 



4/t9 ^—V 



processing, and torque control processing of (6) and others The above-mentioned hybrid car is explained and the engine starting 
control concerning the summary of this invention is explained as (7) after that. 

[0044] (1) It is the block diagram showing the outline configuration of the car with which the block diagram and drawing 2 which 
show the outline configuration of the power output unit 110 with which hardware configuration drawing 1 constitutes the starting 
control unit as the 1st example of this invention incorporated the partial enlarged drawing of the power output unit 110 of 
drawing 1 , and drawing 3 incorporated the power output unit 110 of drawing 1 . It explains from the configuration of the whole 
car using drawing 3 first on account of explanation. 

[0045] This car is equipped with the engine 150 which outputs power by using a gasoline as a fuel as shown in drawing 3 . This 
engine 150 inhales the gaseous mixture of the air inhaled through the throttle valve 166 from the inhalation-of-air system, and 
the gasoline injected from the fuel injection valve 151 to a combustion chamber 152. and changes into rotation of a crankshaft 
156 movement of the piston 154 depressed by explosion of this gaseous mixture. Here, the closing motion drive of the throttle 
valve 166 is carried out by the throttle actuator 168. An ignition plug 162 forms a spark with the high voltage drawn through the 
distributor 160 from the igniter 158, and gaseous mixture is lit by the spark and carries out explosion combustion of it by it 
[0046] Moreover, the bypass path 167 is formed in the inhalation-of-air system of an engine 150 so that the inhalation-of-air 
part in which the throttle valve 166 was formed may be bypassed, and idle speed control-valve (hereafter referred to as ISCV) 
167a is prepared in this bypass path 167. ISCV167a is equipped with the valve element excellent in the high-speed responsibility 
by which whenever [ valve-opening ] is controlled by the linear solenoid, and controls an air flow rate with high precision by 
outputting the duty signal which has a duty ratio equivalent to the time amount ratio of opening and closing of this valve element 
to a linear solenoid. By using this ISCV167a, high-speed control of the inhalation air content at the time of the idling of an engine 
150 can be carried out, without using the throttle actuator 168 which generally consists of large-sized DC motors. 
[0047] Operation of this engine 1 50 is controlled by the electronic control unit (hereafter referred to as EFIECU) 1 70. The 
various sensors in which the operational status of an engine 150 is shown are connected to EFIECU170. For example, it is the 
rotational frequency sensor 176, the angle-of-rotation sensor 178. etc. which are prepared for the coolant temperature sensor 
174 and distributor 160 which detect the water temperature of the throttle-valve position sensor 171 which detects the opening 
(position) of a throttle valve 1 66, the inlet-pipe negative pressure sensor 1 72 which detects the load of an engine 1 50, and an 
engine 150; and detect the rotational frequency and angle of rotation of a crankshaft 156. In addition, although the starting switch 
179 which detects the condition ST of an Ignition key was connected to EnECU170 In addition to this, illustration of other 
sensors, a switch, etc. was omitted. 

[0048] The crankshaft 1 56 of an engine 1 50 is mechanically combined with the power transfer gear 1 1 1 which sets a revolving 
shaft as a driving shaft 112 through planetary gear 120, the motor MG 1, and Motor MG 2 which are mentioned later, and gear 
association of this power transfer gear 1 1 1 is carried out at the differential gear 1 1 4. Therefore, finally the power outputted from 
the power output unit 110 is transmitted to the driving wheel 116,118 on either side. It connects with the control unit 180 
electrically, and a motor MG 1 and a motor MG 2 are controlled by this control unit 180. Although the configuration of a control 
unit 180 is explained in full detail later, the interior is equipped with Control CPU and accelerator pedal position sensor 164a 
prepared in the shift position sensor 184 formed in the shift lever 182 or the accelerator pedal 164, brake-pedal position sensor 
165a prepared In the brake pedal 165 are connected. Moreover, the control unit 180 is exchanging various information by 
ERECU1 70 and the communication link which were mentioned above. About control Including the exchange of such information, 
it mentions later. 

[0049] As shown in drawing 1 , the power output unit 110 consists of control units 180 which carry out drive control of the motor 
MG 2 combined with the ring wheel 122 of the motor MG 1 greatly combined with the sun gear 121 of planetary gear 120 and 
planetary gear 120 with which the planetary carrier 124 was mechanically combined with the crankshaft 156 of an engine 150 and 
an engine 150, and planetary gear 120, and the motors MG1 and MQ2. 

[0050] Drawing 2 explains the configuration of planetary gear 120 and motors MG1 and MG2. The sun gear 121 combined with 
the sun gear shaft 125 in the air with which planetary gear 120 penetrated the shaft center to the crankshaft 156, The ring wheel 
122 combined with the crankshaft 156 and the ring wheel shaft 126 of the same axle. Two or more planetary pinion gears 123 
which revolve around the sun while It is arranged between a sun gear 121 and a ring wheel 122 and the periphery of a sun gear 
121 is rotated. It consists of planetary carriers 124 which are combined with the edge of a crankshaft 156 and support the 
revolving shaft of each planetary pinion gear 123 to revolve. In these planetary gear 120, the sun gear shaft 125 combined with 
the sun gear 121, the ring wheel 122, and the planetary carrier 124, respectively, the ring wheel shaft 126, and three shafts of a 
crankshaft 156 are used as the I/O shaft of power, and if the power outputted and inputted among three shafts to any 2 shafts is 
determined, the power outputted and inputted by one residual shaft will become settled based on the power outputted and 
inputted biaxial [ which was determined ]. In addition, the detail about I/O of the power to three shafts of these planetary gear 
120 is mentioned later. 

[0051] The power fetch gear 128 for the ejection of power is combined with the ring wheel 122 at the motor MG 1 side. This 
power fetch gear 128 is connected to the power transfer gear 1 1 1 by the chain belt 1 29, and transfer of power is made between 
the power fetch gear 128 and the power transfer gear 111. 

[0052] A motor MG 1 is constituted as a synchronous motor generator, and is equipped with Rota 1 32 which has two or more 
permanent magnets 135 In a peripheral face, and the stator 133 around which the three phase coil 134 which forms rotating 
magnetic field was wound. Rota 132 is combined with the sun gear shaft 125 combined with the sun gear 121 of planetary gear 
120. A stator 133 carries out the laminating of the sheet metal of a non-oriented magnetic steel sheet, is formed, and is being 
fixed to the case 1 1 9. This motor MG 1 operates as a motor which carries out the rotation drive of Rota 1 32 by the interaction 
of the field by the permanent magnet 135, and the field formed with the three phase coil 134, and operates as a generator which 
makes the both ends of the three phase coil 134 produce electromotive force by the interaction of the field by the permanent 
magnet 135, and rotation of Rota 132. In addition, the resolver 139 which detects the angle-of-rotation thetas is formed in the 
sun gear shaft 1 25. 

[0053] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is equipped with Rota 142 which 
has two or more permanent magnets 145 in a peripheral face, and the stator 143 around which the three phase coil 144 which 
forms rotating magnetic field was wound. Rota 142 is combined with the ring wheel shaft 126 combined with the ring wheel 122 of 
planetary gear 1 20, and the stator 1 43 is being fixed to the case 1 1 9. The stator 1 43 of a motor MG 2 also carries out the 
laminating of the sheet metal of a non-oriented magnetic steel sheet, and is formed. It operates as a motor or a generator tike 
[ this motor MG 2 ] a motor MG 1. In addition, the resolver 149 which detects the angle-of-rotation thetar Is formed in the ring 
wheel shaft 126. 
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[0054] Next, the control unit 180 which carries out drive control of the motors MG1 and MG2 is explained. As shown in drawing 
i , the control unit 180 consists of dc-batteries 194 which are the control CPU 190 and the rechargeable battery which control 
the 1st drive circuit 191 which drives a motor MG 1. the 2nd drive circuit 192 which drives a motor MG 2, and both the drive 
circuit 191,192. Control CPU 190 is one chip microprocessor, and equips the interior with RAMI 90a for work pieces, ROM190b 
which memorized the processing program, input/output port (not shown) and ERECUITO, and the serial communication port (not 
shown) that performs a communication link. 

[0055] In this control CPU 190, angle-of^rotation thetas of the sun gear shaft 125 from a resolver 139, The accelerator pedal 
position AP from angle-of-rotation thetar of the ring wheel shaft 126 from a resolver 149, and accelerator pedal position sensor 
164a (the amount of treading in of an accelerator pedal) The brake-pedal position BP from brake-pedal position sensor 165a (the 
amount of treading in of a brake pedal), The shift position SP from the shift position sensor 1 84 The remaining capacity of the 
current values lul and Iv2 from two current detectors 195,196 prepared in the 1st drive circuit 191 . the current values Iu2 and 
Iv2 from two current detectors 197,198 prepared in the 2nd drive circuit 192, and a dc-battery 194 The remaining capacity BRM 
from the remaining capacity detector 1 99 to detect etc. is inputted through input port. In addition, what the remaining capacity 
detector 1 99 measures the specific gravity of the electrolytic solution of a dc-battery 1 94 or the weight of the whole dc-battery 
194, and detects remaining capacity, the thing which calculates the current value and time amount of charge and discharge, and 
detects remaining capacity, the thing which detects remaining capacity by making between the terminals of a dc-battery short- 
circuit momentarily, and measuring sink internal resistance for a current are known. 

[0056] Moreover, from control CPU 190, the control signal SW2 which drives six transistors Tri 1 as the control signal SW1 which 
drives six transistors Tri which are the switching elements prepared in the 1st drive circuit 191 thru/or Tr6, and a switching 
element prepared in the 2nd drive circuit 192 thru/or Tri 6 is outputted. Six transistors Tri in the 1st drive circuit 191 thru/or 
Tr6 constitute the transistor inverter, two pieces are arranged at a time in a pair, respectively so that it may become a source 
and sink side to power-source Rhine LI and L2 of a pair, and each of the three phase coil (UVW) 34 of a motor MG 1 is 
connected at the node. Power-source Rhine LI and L2 controls sequentially the rate of the transistor Tri which makes a pair by 
control CPU 190 since it connects with the plus [ of a dc-battery 194 ], and minus side, respectively thru/or the ON time 
amount of Tr6 with a control signal SW1 , and if the current which flows in each coil of the three phase coil 1 34 is made into a 
false sine wave by PWM control, rotating magnetic field will be formed with the three phase coil 134. 

[0057] On the other hand, six transistors Tri 1 of the 2nd drive circuit 192 thru/or Tri 6 also constitute the transistor inverter, is 
arranged, respectively, and the node of the transistor which makes a pair is connected to each of the three phase coil 144 of a 
motor MG 2. [ as well as the 1 st drive circuit 1 91 ] Therefore, the transistor Tri 1 thru/or the ON time amount of Tri 6 which 
makes a pair by control CPU 190 is sequentially controlled with a control signal SW2, and if the current which flows in each coil 
144 is made into a false sine wave by PWM control, rotating magnetic field will be formed with the three phase coil 144. \- 
[0058] (2) Explain actuation of the power output unit 110 explaining the configuration more than the principle of operation. The 
principle of operation of the power output unit 110, especially the principle of torque conversion are as follows. When operating 
an engine 150 on the operation point PI of an engine speed Ne and Torque Te and operating the ring wheel shaft 126 on the 
operation point P2 of an engine speed Nr which is different although rt is the same energy as the energy Pe outputted from this 
engine 150, and Torque Tr, the case where carry out torque conversion and the power outputted from an engine 150 is made to 
act on the ring wheel shaft 126 is considered. The engine 150 at this time, the rotational frequency of the ring wheel shaft 126, 
and the relation of torque are shown in drawing 4 . 

[0059] According to the place which device study teaches, the relation between the rotational frequency in three shafts (the sun 
gear shaft 125. the ring wheel shaft 126. and planetary carrier 124) of planetary gear 120 or torque can be expressed as drawing 
called the nomograph illustrated to drawing 5 and drawing 6 , and can be solved geometrically. In addition, the rotational 
frequency of three shafts and the relation of torque to planetary gear 120 are also analyzable in formula by calculating the energy 
of each shaft etc., even if it does not use an above-mentioned nomograph. By this example, since explanation is easy, it. explains 
using a nomograph. 

[0060] The axis of ordinate in drawing 5 is a rotational frequency shaft of three shafts, and an axis of abscissa expresses the 
ratio of the location of the axis of coordinates of three shafts. That is. when the axes of coordinates S and R of the sun gear 
shaft 125 and the ring wheel shaft 126 are taken to both ends, the axis of coordinates C of the planetary carrier 124 is defined 
as a shaft which divides Shaft S and Shaft R interiorly to 1:rho. rho is the ratio of the number of teeth of a sun gear 121 to the 
number of teeth of a ring wheel 1 22 here, and it is expressed with a degree type (1). 
[0061] 
[Equation 1] 

y>^^Y<o©si (1) 

[0062] The engine 150 is operated at the rotational frequency Ne, since the case where the ring wheel shaft 126 is operated at 
the rotational frequency Nr is considered, the rotational frequency Ne of an engine 150 can be now plotted on the axis of 
coordinates C of the planetary carrier 124 with which the crankshaft 156 of an engine 150 is combined, and a rotational 
frequency Nr can be plotted on the axis of coordinates R of the ring wheel shaft 126. If the straight line which passes along both 
this point is drawn, it can ask for the rotational frequency Ns of the sun gear shaft 125 as a rotational frequency expressed on 
the intersection of this straight line and axis of coordinates S. Hereafter, this straight line is called a collinear of operation. In 
addition, it can ask for a rotational frequency Ns by the proportion equation (degree type (2)) using a rotational frequency Ne and 
a rotational frequency Nr. Thus, in planetary gear 120, if it opts for any two rotations among a sun gear 121 , a ring wheel 122, and 
the planetary carrier 124. it will opt for one residual rotation based on two rotations for which it opted. 
[0063] 
[Equation 2] 

N8 = Nf-(Nr-Ne) i-lf- (2) 

[0064] Next, the torque Te of an engine 1 50 is made to act on the drawn collinear of operation upwards from drawing Nakashita 
by making the axis of coordinates C of the planetary carrier 124 into line of action. Since a collinear of operation can be dealt 
with as the rigid body at the time of making the force as a vector act to torque at this time, the torque Te made to act on an 
axis of coordinates C is separable into the torque Tes on an axis of coordinates S, and the torque Ter on an axis of coordinates 
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R with the technique of separation of the force to the line of action with which the sense is the same with line of action and 
differs. The magnitude of Torque Tes and Ter is expressed by a degree type (3) and (4) at this time. 
[0065] 
[Equation 3] 

Tcs = Tex-JE— ...... (3) 

1+ p 

Ter=Tex--i-- (4> 

1+ p 

[0066] What is necessary is just to take balance of the force of a collinear of operation, in order for the collinear of operation to 
be stable in this condition. That is, magnitude is the same as Torque Tes, the torque Tml with the opposite sense is made to act, 
magnitude is the same to resultant force with torque and Torque Ter with the opposite sense on an axis of coordinates R in the 
same magnitude as the torque Tr outputted to the ring wheel shaft 1 26, and the sense makes the opposite torque Tm2 act on an 
axis of coordinates S. This torque Tml can act by the motor MG 1. and torque Tm2 can be made to act by the motor MG 2. 
Since torque is made to act on a rotational direction and the rotational reverse sense by the motor MG 1 at this time, a motor 
MQ 1 will operate as a generator and revives electrical energy Pm1 expressed with the product of torque Tml and a rotational 
frequency Ns from the sun gear shaft 125. By the motor MG 2, since the direction of torque is the same as the direction of 
rotational, a motor MG 2 operates as a motor and is outputted to the ring wheel shaft 126 by making into power electrical energy 
Pm2 expressed by the product of torque Tm2 and a rotational frequency Nr. 

[0067] Here, if electrical energy Pml and electrical energy Pm2 are made equal, all the power consumed by the motor MG 2 can 
be revived by the motor MG 1, and it can be provided. What is necessary is for that just to make equal the thing which outputs 
all the inputted energy then the energy Pe outputted from an engine 150 since it is good, and energy Pr outputted to the ring 
wheel shaft 126. That is, the energy Pe expressed with the product of Torque Te and a rotational frequency Ne and energy Pr 
expressed with the product of Torque Tr and a rotational frequency Nr are made equal. If it compares with drawing 4 , torque 
conversion will be carried out iand the power expressed with the torque Te outputted from the engine 150 currently operated on 
the operation point PI and a rotational frequency Ne will be outputted to the ring wheel shaft 126 as power expressed with the 
same energy at Torque Tr and a rotational frequency Nr. As mentioned above, the power outputted to the ring wheel shaft 126 is 
transmitted to a driving shaft 112 by the power fetch gear 128 and the power transfer gear 111, and is transmitted to a driving 
wheel 1 16,118 through a differential gear 114. Therefore, since linear relation is materialized for the power outputted to the ring 
wheel shaft 126. and the power transmitted to a driving wheel 1 16.1 18. it is controllable by controlling the power outputted to the 
ring wheel shaft 126 in the power transmitted to a driving wheel 1 16,1 18. 

[0068] In the nomograph shown in drawing 5 , although the engine speed Ns of the sun gear shaft 125 is forward, as shown in the 
nomograph shown in drawing 6 , it may serve as negative at the engine speed Ne of an engine 1 50, and the engine speed Nr of 
the ring wheel shaft 126. At this time, by the motor MG 1, since the direction of rotational and the direction where torque acts 
become the same, a motor MG 1 operates as a motor and consumes electrical energy Pml expressed by the product of torque 
Tml and a rotational frequency Ns. On the other hand, by the motor MG 2, since the direction of rotational and the direction 
where torque acts become reverse, a motor MG 2 will operate as a generator and will revive electrical energy Pm2 expressed by 
the product of torque Tm2 and a rotational frequency Nr from the ring wheel shaft 126. In this case, if electrical energy Pml 
consumed by the motor MG 1 and electrical energy Pm2 revived by the motor MG 2 are made equal, electrical energy Pml 
consumed by the motor MG 1 can be exactly provided by the motor MG 2. 

[0069] The above principle of operation explained the conversion efficiency of the power by planetary gear 120, a motor MG 1, a 
motor MG 2 and a transistor Tri , or Tri 6 as a value 1 (100%). Since it is less than one value in fact, it is necessary to make 
energy Pr which makes a bigger value a little than the energy Pr which outputs the energy Pe outputted from an engine 1 50 to 
the ring wheel shaft 126, or is conversely outputted to the ring wheel shaft 126 into a value [ a little ] smaller than the energy Pe 
outputted from an engine 150. For example, what is necessary is Just to consider as the value computed by multiplying by the 
inverse number of conversion efficiency by the energy Pr outputted to the ring wheel shaft 1 26 in the energy Pe outputted from 
an engine 150. Moreover, what is necessary is to consider as the value computed from what multiplied the power revived by the 
motor MG 1 in the state of the nomograph of drawing 5 in the torque Tm2 of a motor MG 2 by the effectiveness of both motors, 
and just to compute the power consumed by the motor MG 1 in the state of the nomograph of drawing 6 from what was broken 
by effectiveness of both motors. In addition, although energy is lost as heat by machine friction etc. in planetary gear 120, there 
are very few the amounts of loss, if it sees from the amount of whole, and the effectiveness of the synchronous motor used for 
motors MG1 and MG2 is very close to a value 1. Moreover, very small things, such as GTO, are known also for a transistor Tri 
thru/or the on resistance of Tri 6. Therefore, since it becomes a thing near a value 1, and the following explanation is also easy 
for explanation, the conversion efficiency of power is dealt with as a value 1 (100%), unless it shows clearly. 
[0070] As mentioned above, there are actuation which adds the electrical energy stored in the dc-battery 194 to the power 
outputted from the engine 1 50 besides the actuation which carries out torque conversion of all the power outputted from such 
an engine 150, and is outputted to the ring wheel shaft 126 although fundamental actuation of the power output unit 110 was 
explained, and outputs to a ring wheel shaft 126, actuation which store a part of power conversely outputted from an engine 150 
as electrical energy in a dc-battery 194. About other actuation of these, it mentions later. 

[0071] (3) Explain below to an operation control the operation control of the power output unit 110 constituted in this way based 
on the operation control routine illustrated to drawing 7 . If an operation control routine is performed, the control CPU 190 of a 
control unit 180 will perform processing which inputs the rotational frequency Nr of the ring wheel shaft 126 first (step SI 00). It 
can ask for the engine speed Nr of the ring wheel shaft 126 from angle-of-rotation thetar of the ring wheel shaft 126 read from 
the resolver 149. Next, the accelerator pedal position AP from accelerator pedal position sensor 164a is read (step S102). Since 
an accelerator pedal 164 is broken in when it senses that an operator's output torque is insufficient, the accelerator pedal 
position AP corresponds to the output torque (namely, torque outputted to a driving wheel 1 16, 11 8) which the operator wants. 
[0072] Then, processing which derives torque command value Tr* which is the desired value of the torque which should be 
outputted to the ring wheel shaft 126 according to the read accelerator pedal position AP is perforrhed (step S104). The torque 
which should be outputted to the ring wheel shaft 126 derives without the ability being able to draw the torque which should be 
outputted to a driving wheel 11 6,1 18 according to the accelerator pedal position AP here because the ring wheel shaft 126 will 
result in deriving the torque which should be outputted to a driving wheel 1 16.1 18, if the torque which should be outputted to the 
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ring wheel shaft 126 is derived, since it is mechanically combined with the driving wheel 1 16,1 18 through the power fetch gear 
128. the power transfer gear 111, and the differential gear 114, In addition, in the example, the map in which torque command 
value Tr*. the engine speed Nr of the ring wheel shaft 126, and relation with the accelerator pedal position AP are shown is 
beforehand memorized to ROM190b. and if the accelerator pedal position AP is read, the value of torque command value Tr* 
shall be derived based on the engine speed Nr of a map, and the accelerator pedal position AP and the ring wheel shaft 126 
which were read. An example of this map is shown in drawing 8 . 

[0073] Next, the energy Pr which should be outputted to the ring wheel shaft 126 is searched for by count (Pr=Tr*xNr) from 
drawn torque command value Tr* and the rotational frequency Nr of the read ring wheel shaft 126 (step SI 06). Then, processing 
which reads the remaining capacity BRM of the dc-battery 194 detected by the remaining capacity detector 199 is performed 
(step SI 08), and judgment processing of operation mode is performed (step S1 10). Judgment processing of this operation mode 
is processed by the operation mode judging manipulation routine illustrated to drawing 9 . In an operation mode judging 
manipulation routine, the more suitable operation mode of the power output unit 1 1 0 at that time is judged using the data read by 
step SI 00 of an operation control routine thru/or SI 08, the calculated data. Here, explanation of the operation control routine of 
drawing 7 is once interrupted, and judgment processing of operation mode is previously explained based on the operation mode 
judging manipulation routine of drawing 9 . 

[0074] If an operation mode judging manipulation routine is performed, it will judge it that the charge and discharge of a dc- 
battery 194 are required when it judges (step SI 30) and there is nothing within the limits of this whether there is control CPU 
1 90 of a control device 180 within limits to which the remaining capacity BRM of a dc-battery 1 94 is expressed with a threshold 
BL and a threshold BH, and charge-and-discharge mode will be set up as operation mode of the power output unit 110 (step 
SI 32). Here, a threshold BL and a threshold BH show the lower limit and upper limit of remaining capacity BRM of a dc-battery 
194, and a threshold BL is set up in the example as a value beyond electric energy required to carry out predetermined time 
continuation and perform drive by the motor MG 2 by the below-mentioned motor drive mode, addition of the power by the 
discharge power from the dc-battery 1 94 by power assistant mode, etc. Moreover, in case a threshold BH suspends the car 
which is usually in a run state from the remaining capacity BRM at the time of the full charge of a dc-battery 194. it is set below 
to the value which reduced the electric energy revived by the motor MG 1 and the motor MG 2. 

[0075] When it is within limits to which the remaining capacity BRM of a dc-battery 194 is expressed with step SI 30 with a 
threshold BL and a threshold BH, it judges whether the energy Pr which should be outputted to the ring wheel shaft 126 is over 
the maximum energy Pemax in which an output is possible from the engine 150 (step SI 34). When it is over maximum energy 
Pemax, in maximum energy Pemax outputted from an engine 150. it judges that the energy running short needs to provide meals 
with the energy stored in the dc-battery 194. and power assistant mode is set up as operation mode of the power output unit 
110 (step SI 36). 

[0076] On the other hand, the energy Pr which should be outputted to the ring wheel shaft 126 judges whether torque command 
value Tr* and a rotational frequency Nr are within the limits of predetermined from an engine 150 at the time of below the 
maximum energy Pemax in which an output is possible (step 3138). and sets up the lock-up mode in the condition of having 
suspended rotation of the sun gear shaft 125 as operation mode of the power output unit 110, at the time of predetermined 
within the limits (step SI 40). Here, the predetermined range is range which can operate an engine 150 efficiently where rotation 
of a sun gear 121 is suspended. When an engine 150 is operated on each operation point within the limits which can specifically 
operate an engine 150 efficiently where a sun gear 121 is suspended, it judges whether the operation point which memorizes to 
ROM190b beforehand by using as a map each torque and rotational frequency which are outputted to the ring wheel shaft 126. 
and is expressed with torque command value Tr* and a rotational frequency Nr is within the limits of this map. An example of the 
range which can operate an engine 1 50 efficiently is shown in drawing 10 . Among drawing, Field PE is a field which can operate 
an engine 150. and Field PA is the range which can operate an engine 150 efficiently. In addition, this range PA is appointed by 
emission besides operation effectiveness etc. of an engine 150, and can be beforehand set up by experiment etc. 
[0077] At step SI 38, when there are not torque command value Tr* and the rotational frequency Nr of the ring wheel shaft 126 
within the limits of predetermined The energy Pr which should be outputted to the ring wheel shaft 126 is smaller than the 
predetermined energy PML. And it judges whether the rotational frequency Nr of the ring wheel shaft 126 is smaller than the 
predetermined rotational frequency NML (step SI 42), and both, when small, the motor drive mode of the drive by the motor MG 2 
is set up as operation mode of the power output unit 110 (step SI 44). An engine 150 sets up the range based on effectiveness 
felling with low torque at a low engine speed, and the predetermined energy PML and the predetermined engine speed NML are 
set up as the energy Pr which serves as a field of under predetermined effectiveness as a operating range of an engine 150, and 
an engine speed Nr. In addition, a concrete value is defined by the property of an engine 150. the gear ratio of planetary gear 120, 
etc. At step SI 42, Energy Pr is beyond the predetermined energy PML, or it is judged as what performs the usual operation when 
a rotational frequency Nr is more than the predetermined rotational frequency NML. and operation mode is usually set up as 
operation mode of the power output unit 110 (step SI 46). 

[0078] Return to step S1 10 of the operation control routine of drawing 7 , and it is based on the result of an operation mode 
judging manipulation routine. When operation mode is usually set up as operation mode, usually operation torque control 
processing (step S1 12) When charge-and-discharge mode is set up, charge-and-discharge torque control processing (step S1 14) 
When power assistant mode is set up, power assistant torque control processing (step S1 16) When lock-up mode is set up and 
motor drive mode is set up in lock-up torque control processing (step S1 18), motor driving torque control processing (step SI 20) 
is performed, respectively. Hereafter, each torque control processing is explained. 

[0079] (4) Usually, usual operation torque control processing of step S1 12 of operation torque control processing drawing 7 is 
made by the usual operation torque control routine illustrated to drawing 1 1 . If this routine is performed, the control CPU 190 of 
a control unit 180 is compared with the energy Pr used when this routine was started the energy Pr which should be first 
outputted to the ring wheel shaft 126, and last time (step SI 50). Here, last time, usual operation torque control processing of 
step S1 12 is continuously performed by the operation control routine of drawing 7 , and the thing when being started just before 
[ when the usual operation torque control routine of drawing 1 1 is started ] is said. When Energy Pr differs from the last energy 
Pr, step SI 52 thru/or SI 56 and step SI 70 thru/or processing of SI 72 are performed, and when the same, step SI 62 thru/or 
processing of SI 72 are performed. First, processing in case Energy Pr differs from the last energy Pr is explained, and processing 
when the same is explained after that. 

[0080] When Energy Pr differs from the last energy Pr, processing which sets up target torque Te* of an engine 150 and target 
rotational frequency Ne* first based on the energy Pr which should be outputted to the ring wheel shaft 126 is performed (step 
SI 52), Here, since the energy which an engine 150 supplies is equal to the product of the torque Te of an engine 150, and an 
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engine speed Ne, the relation with target torque Te* of Energy Pr and an engine 1 50 and target engine-speed Ne* which should 
be outputted becomes Pr=Te*xNe*, and the combination of target torque Te* of an engine 150 which satisfies this relation, and 
target engine-speed Ne* exists innumerably. So, in an example, an engine 150 is operated in the condition that effectiveness is 
high as much as possible, to each energy Pr. And it asks for target torque Te* of the engine 150 from which the operational 
status of an engine 150 changes smoothly to change of Energy Pr, and target rotational frequency Ne* by experiment etc. This 
shall be beforehand memorized as a map to ROM190b, and target torque Te* of an engine 150 and target rotational frequency 
Ne* corresponding to Energy Pr shall be derived from this map. This map is explained further. 

[0081] Drawing 1 2 is a graph which shows the relation between the operation point of an engine 150, and the effectiveness of an 
engine 1 50. The curve B in drawing shows the boundary of the field which can operate an engine 1 50. it is like [ the field which 
can operate an engine 150 ] the curve alpha 1 which shows the operation point with the same effectiveness according to the 
property thru/ or alpha 6 — etc. — an effectiveness line can be drawn. Moreover, the curve 1 of the energy regularity expressed 
with the product of Torque Te and a rotational frequency Ne, for example, curvilinear C1-C, and C3-C3 can be drawn on the field 
which can operate an engine 150. In this way, if the rotational frequency Ne of an engine 150 is expressed for the effectiveness 
of each operation point as an axis of abscissa along with drawn curvilinear CI -CI of energy regularity thru/or C3-C3, it will 
become like the graph of drawing 13 . 

[0082] But the effectiveness of an engine 150 differs greatly by on which operation point it operates with the same energy to 
output so that it may illustrate. For example, on the fixed curvilinear CI -energy C 1, the effectiveness can be made the highest 
by operating an engine 150 on the operation point A1 (torque Te 1. rotational frequency Nel). In curvilinear C2-C2 of output 
energy regularity, and C3~C3, the operation point with such highest effectiveness exists on the curve of each energy regularity 
so that the operation point A2 and A3 may correspond, respectively. The curve A in drawing 12 is connected with the line which 
continues the operation point with which the effectiveness of an engine 150 becomes as high as possible to each energy Pr 
based on these things. In the example, target torque Te* of an engine 150 and target engine-speed Ne* were set up using what 
used each operation point on this curve A (Torque Te, engine speed Ne), and relation with Energy Pr as the map. 
[0083] Here, Curve A is connected with a continuous curve because the operational status of an engine 1 50 will change suddenly 
and it cannot shift to target operational status smoothly depending on extent of the change, but knocking may be produced or it 
may stop, when Energy Pr changes ranging over the discontinuous operation point if the operation point of an engine 150 is 
defined with a discontinuous curve to change of Energy Pr. Therefore, if Curve A is connected with a continuous curve in this 
way, each operation point on Curve A may not turn into the operation point with the highest effectiveness on the curve of 
energy regularity. 

[0084] When target torque Te* of an engine 1 50 and target rotational frequency Ne* are set up, control CPU 1 90 While 
computing torque command value Tml* of a motor MG 1 by the degree type (5) and setting it up based on target torque Te* and 
gear ratio rho which were set up (step SI 54) Based on torque command value Tr*, target torque Te*, and gear ratio rho, torque 
command value Tm2* of a motor MG 2 is computed by the degree type (6), and is set up (step SI 56). It explained that torque 
command value Tml* and Tm2* were computable with a formula (5) and a formula (6) as relation of balance between drawing 5 
and the collinear of operation in the nomograph of drawing 6 . 
[0085] 
[Equation 4] 

Tml* *-Te* x-^ (5) 

1 + p 

Tin2* -^Tr*-Te* X— i— - (6) 

1+ p 

[0086] In this way, after setting up torque command value Tml* of target torque Te* of an engine 150, target rotational 
frequency Ne*. a motor MG 1, and a motor MG 2, and Tm2*. control processing (step SI 70) of a motor MG 1, control processing 
(step SI 71) of a motor MG 2, and control processing (step SI 72) of an engine 150 are performed. On account of illustration, 
although each control processing of a motor MG 1, a motor MG 2, and an engine 150 was indicated as a separate step, these 
control is performed synthetically in fact. For example, while control CPU 190 performs control of a motor MG 1 and a motor MG 
2 to coincidence using interruption processing, directions are transmitted to EFIECU170 by communication link, and EFIECU170 
is made to also perform control of an engine 150 to coincidence. 

[0087] Control processing (step SI 70 of drawing 1 1 ) of a motor MG 1 is made by the control routine of the motor MG 1 
illustrated to drawing 14 . If this routine is performed, control CPU 190 will perform first processing which inputs angle-of- 
rotation thetas of the sun gear shaft 125 from a resolver 139 (step SI 80). then will perform processing which detects the 
currents lul and Ivl which are fiowing to U phase and V phase of the three phase coil 134 of a motor MG 1 with the current 
detector 195,1 96 (step SI 82). Although the current is flowing to the three phase of U, V, and W, since the total is zero, it is 
sufficient if the current which flows to two phases is measured. In this way. coordinate transformation (three phase -2 phase- 
number conversion) is performed using the current of the obtained three phase (step SI 84). Coordinate transformation is 
changing into the current value of d shaft of the synchronous motor of a permanent-magnet type, and q shaft, and is performed 
by calculating a degree type (7). 
[0088] 
[Equation 5] 

r Ml l-vrF -sin(es-120) sines "jr lul "I ^ 

L Iql J" L -008(88-120) cos 88 J I M J 

[0089] Coordinate transformation is performed in the synchronous motor of a permanent-magnet type here because it is an 
amount with the current of d shaft and q shaft essential when controlling torque. It is also possible to control from the first with 
a three phase. Next, after changing into a biaxial current value, processing which asks for current command value Idl* of each 
shaft searched for from torque command value Tml* in a motor MG 1, Iql*, the currents Idl and Iql that actually flowed on 
each shaft, and deflection, and calculates the electricahpotential-difference command values Vdl and Vql of each shaft is 
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performed (step S186). That is, the following formulas (8) are calculated first and then a degree type (9) is calculated. 



[0090] 
[Equation 6] 

Aldl = Idl* 


- Idl 






Alql = Iql* 


-Iql 


• (8) 




Vdl = Kpl- 


Aldl-t- SKil 


Aldl 




Vql = Kp2 ■ 


Alql-h 2Xi2 


-Alql 


.... (9) 



[0091] Here, Kpl, Kp2. Kil, and Kt2 are multipliers respectively. These multipliers are adjusted so that the property of the motor 
to apply may be suited. In addition, the electrical-potential-difference command values Vdl and Vq1 are calculated from the part 
(the 1 st term of the upper type (9) right-hand side) proportional to deflection **I with current command value I*, and an 
accumulated part (the 2nd term of the right-hand side) of the past of i batch of deflection **I. Then, coordinate transformation 
(two phase -3 phase-number conversion) equivalent to the inverse transformation of the conversion which performed the 
electrical-potential-difference command value calculated in this way at step S184 is performed (step SI 88), and processing 
which asks for the electrical potential differences Vul . Vvl , and Vwl actually impressed to the three phase coil 134 is performed. 
It asks for each electrical potential difference by the degree type (10). 
:0092] 

^Equation 7] 

Vul]^ /Xf coses -sines If Vdl] 

. Vvl J 73 [ooB (es - 120) -sin (Bs - 120) j[ Vql J 

Vwl=-Vul-Vvl (10) 

[0093] Since actual armature -voltage control is made by the transistor Tri of the 1st drive circuit 191 thru/or the on-:off time 
amount of Tr6, it carries out PWM control of each transistor Tri thru/or the ON time amount of Tr6 so that it may become each 
electrical-potentiahdifference command value calculated by the formula (10) (step SI 89). 

[0094] If the sense of the torque [ In / for the sign of torque command value Tml* of a motor MG 1 / the nomograph of drawing 
5 or drawing 6 ] Tml is made forward here Even if torque command value Tm1* of the same forward value is set up, when the 
sense on which torque command value Tml* acts like the condition of the nomograph of drawing 5 differs from the sense of 
rotation of the sun gear shaft 125, regenerative control is made, and power running control is made like the condition of the 
nomograph of drawing 6 at the time of the same direction. However, since power running control of a motor MG 1 and 
regenerative control control the transistor Tri of the 1st drive circuit 191 thru/or Tr6 so that forward torque acts on the sun 
gear shaft 125 by the permanent magnet 135 attached in the peripheral face of Rota 132. and the rotating magnetic field 
produced according to the current which flows in the three phase coil 134 if torque command value Tml* is forward, they turn 
into the same switching control. That is, if the sign of torque command value Tml* is the same, even if control of a motor MG 1 
is regenerative control and it is power running control, it will become the same switching control. Therefore, all of the 
regenerative control and power running control by control processing of the motor MG 1 of drawing 14 can be performed. 
Moreover, since the direction of change of angle -of-rotation thetas of the sun gear shaft 125 read at step SI 80 only becomes 
reverse when torque command value Tml* is negative, control processing of the motor MG 1 of drawing 1 4 can also perform 
control at this time. 

[0095] Next, control processing (step SI 71 of drawing 1 1 ) of a motor MG 2 is explained based on the control routine of the 
motor MG 2 illustrated to drawing 15 . control processing of a motor MG 2 — control processing of a motor MG 1 — it replaces 
with torque command value Tml* and angle-of-rotation thetas of the sun gear shaft 125 inside, and is completely the same as 
that of control processing of a motor MG 1 except for the point using torque command value Tm2* and angle-of-rotation thetar 
of the ring wheel shaft 126. Namely, angle-of-rotation thetar of the ring wheel shaft 126 is detected using a resolver 149 (step 
SI 90). Then, each phase current of a motor MG 2 is detected using the current detector 197,198 (step SI 92). Then, the 
operation of coordinate transformation (step SI 94) and the electrical-potential-difference command values Vd2 and Vq2 is 
performed (step SI 96). Furthermore, backseat label conversion (step SI 98) of an electrical-potential-difference command value 
is performed, the transistor Tri 1 of the 2nd drive circuit 192 of a motor MG 2 thru/or the on-off control time amount of Tri 6 
are found, and PWM control is performed (step SI 99). 

[0096] Although power running control of the motor MG 2 is carried out by the sense of torque command value Tm2*, and the 
sense of rotation of the ring wheel shaft 126 here or regenerative control is carried out, both power running control and 
regenerative control can be performed by control processing of the motor MG 2 of drawing 1 5 like a motor MG 1. In addition, in 
the example, the sign of torque command value Tm2* of a motor MG 2 made forward the sense of the torque Tm2 at the time of 
the condition of the nomograph of drawing 5 . 

[0097] Next, control processing (step SI 72 of <A HREF='7Tokujitu/tiitemdrw.ipdl?N0000=237&N0500=1 E N/;?6==? 
9;///&N0001=408&N0552=9&N 0553= 000027" TARGET="Uitemdrw"> drawing 11 ) of an engine 150 is explained. Torque Te and 
a rotational frequency Ne are controlled so that an engine 150 will be in a steady operation condition on the operation point of 
target torque Te* set up at step SI 52 of drawing 1 1 . and target rotational frequency Ne*. Directions are transmitted to 
ERECU170 by communication link from control CPU 190, and the opening of the fuel oil consumption from a fuel injection valve 
151 or a throttle valve 166 is specifically fluctuated, and it adjusts gradually so that the output torque of an engine 150 may 
become target torque Te* and a rotational frequency may become target rotational frequency Ne*. In addition, although later 
mentioned by step SI 62 of the usual operation torque control routine of drawing 1 1 thru/or processing of SI 72, since the 
rotational frequency Ne of an engine 150 is performed by control of the rotational frequency Ns of the sun gear shaft 125 by the 
motor MG 1, it serves as control which makes torque Te of an engine 150 target torque Te* by control of an engine 150. 
[0098] Next, processing (step SI 62 thru/or processing of SI 72) when the energy Pr which should be outputted to the ring wheel 
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shaft 126 at step S150 of the usual operation torque control routine of drawing 1 1 , and the last energy Pr are judged to be the 
same is explained. At this time, control CPU 190 performs first processing which inputs the rotational frequency Ns of the sun 
gear shaft 125 (step S162X Next, while computing target engine-speed Ns* of the ring wheel shaft 126 by the top type (2) and 
the same formula (1 1) based on target engine-speed Ne* of an engine 150 (step S164), deflection **Ns of the engine speed Ns 
of the read ring wheel shaft 126 and target engine-speed Ns* for which it asked by count is computed (step SI 66). And it asks 
for torque command value Tml* of a motor MG 1 by the formula (12) (step SI 68). In addition. Kml in a formula (12) is control 
gain. 
[0099] 
[Equation 8] 

Ns* ^Nr-(Nr-Ne*) xii^ (11) 

Tml**- luIilTml* + Kml -ANs (12) 

[0100] In this way, a setup of torque command value Tml* performs each control processing of a motor MG 1, a motor MG 2, 
and an engine 150 (step SI 70 thru/or SI 72). Here, except torque command value Tml* set up at step SI 68 among each set 
point used for each control processing, when this routine is performed last time, what was set up at steps 8152 and SI 56 based 
on this energy Pr and the energy Pr of the same value is used. 

[0101] Step SI 62 thru/or processing of SI 72 serve as feedback control which makes the engine speed Ns of the sun gear shaft 
125 in agreement with target engine-speed Ns*. The engine speed Ne of an engine 150 is controlled by the example by 
controlling the engine speed Ns of such a sun gear shaft 125. As explained using drawing 5 and drawing 6 , if planetary gear 120 
determine any two rotational frequencies among the rotational frequencies of the sun gear shaft 125, the ring wheel shaft 126, 
and the planetary carrier 1 24. a residual rotational frequency will become settled based on these. Since the engine speed Nr of 
the ring wheel shaft 126 mechanically connected to the driving wheel 116,118 is given as an input value, if the engine speed Ns of 
the sun gear shaft 125 or the engine speed Ne of an engine 150 is controlled, the rotation condition of three shafts of planetary 
gear 120 will become settled. What is necessary is now, just to control the engine speed Ne of an engine 150, since he wants to 
operate an engine 150 on the efficient operation point of target torque Te* and target engine-speed Ne*. In this case, although 
there is also the technique of controlling the opening and fuel oil consumption of a throttle valve 166 as the technique of 
controlling the engine speed Ne of an engine 150, it is necessary to control the torque Te of an engine 150 to coincidence at 
target torque Te*, and control will become difficult. On the other hand, the revolving speed control of a motor MG 1 can perform 
the rotational frequency Ns of the sun gear shaft 125 easily and with high precision. Therefore, in the example, control of the 
rotational frequency Ns of the sun gear shaft 125 by the motor MG 1 performs control of the rotational frequency Ne of an 
engine 150. 

[0102] According to operation torque control processing, if torque conversion of the power which was explained above and which 
was outputted from the engine 150 is carried out at desired power by planetary gear 120, the motor MG 1. and the motor MG 2 
and it is in the ring wheel shaft 1 26 a total, it can usually output to a driving wheel 1 1 6,1 1 8. And if the energy Pe of the operation 
point (a rotational frequency Ne and torque Te) of ah engine 150 outputted is the same as the energy Pr which should be 
outputted to the ring wheel shaft 126, since it is good as any operation points, it can operate an engine 150 on the more efficient 
operation point. Consequently, effectiveness of the whole equipment can be made high. Moreover, the engine speed Ne of an 
engine 150 is controllable to target engine-speed Ne* by controlling the engine speed Ns of the ring wheel shaft 126 by the 
motor MG 1 to target engine-speed Ns*. 

[0103] Although feedback control was carried out in the power output unit 110 of an example so that the engine speed Ns of the 
sun gear shaft 125 might become target engine-speed Ns* by the motor MG 1 when the energy Pr which should be outputted to 
the ring wheel shaft 126 was the same as the last energy Pr, it is good also as what does not perform such feedback control. In 
the power output unit 1 1 0 of an example, moreover, target torque Te* of an engine 1 50, and target rotational frequency Ne* 
Although set up using the map from which an engine 150 is operated in the condition that effectiveness Is high as much as 
possible, to the energy Pr which should be outputted to the ring wheel shaft 126, and the operational status of an engine 150 
changes smoothly to change of Energy Pr Are good also as what is set up using the map which memorizes the discontinuous 
operation point from which the operational status of an engine 150 does not change smoothly to change of Energy Pr although an 
engine 1 50 is operated in the condition that effectiveness is high as much as possible. It is good also as what is set up using the 
map which memorizes the various operation points, such as the operation point vyith which an engine 150 becomes good 
[ emission ] as much as possible, and the operation point with which an engine 150 becomes as quiet as possible. 
[0104] (5) Explain motor driving torque control processing, next the motor driving torque control processing in step SI 20 of 
drawing 7 based on the motor driving torque control routine of drawing 16 . This routine is performed when the energy Pr which 
should be outputted to the ring wheel shaft 126 at steps SI 42 and SI 44 of drawing 9 is Judged that the rotational frequency Nr 
of the ring wheel shaft 126 is smaller than the predetermined rotational fi^equency NML smaller than the predetermined energy 
PML 

[0105] When this routine is performed, first the control CPU 190 of a control unit 180 While setting a value 0 as torque command 
value Tml* of a motor MG 1 (step S2000) Torque command value Tr* is set as torque command value Tm2* of a motor MG 2 
(step S202), and each control of a motor MG 1 , a motor MG 2, and an engine 150 is performed to it using each set-up command 
value (steps S204 and S206). Here, since torque command value Tm1* is a value 0, control of the motor MG 1 of step S204 
turns into control which makes an OFF state all the transistors Tri of the 1st drive circuit 191 thru/or Tr(s)6. Then, control 
which suspends operation of an engine 150 is performed (step S208). In addition, the nomograph in motor driving torque control 
processing comes to be shown in drawing 17 . 

[01 06] According to motor driving torque control processing in which it explained above, it is stopped and operation of an engine 
150 can output only the power outputted from a motor MG 2 to the ring wheel shaft 126. Namely, as a car drive, it Is in the 
electric vehicle condition. 

[0107] In addition, this motor driving torque control processing has the energy Pr smaller than the predetermined energy PML 
which should be outputted to the ring wheel shaft 126 at steps SI 42 and SI 44 of drawing 9 , as mentioned above. And although 
it shall perform when it is judged that the rotational frequency Nr of the ring wheel shaft 126 is smaller than the predetermined 
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rotational frequency NML It is good also as what performs motor driving torque control processing irrespective of the rotational 
frequency Nr of the energy Pr which should be outputted to such a ring wheel shaft 126, and the ring wheel shaft 126. For 
example, it is good also as a configuration performed when an operator receives a command from the operational switch which is 
not illustrated. As the drive condition it runs only by the motor on this car was beforehand established for the selectable switch 
in detail, when that switch is operated by the operator also as that of the request of noise regulation and emission control, it 
considers as the configuration with which this motor driving torque control processing is performed. 

[0108] (6) Explain other torque control processings next the charge -and-discharge torque control processing in step S114 of 
drawing 7 , the power assistant torque control processing in step S1 16, and the lock-up torque control processing in step S1 18. 
Since these torque control processing is not directly related to the summary of this invention, it is stopped to easy explanation 
here. 

[0109] In the charge-and-discharge torque control processing in step S1 14, when the remaining capacity BRM of a dc-battery 
194 is judged that a dc-battery 194 needs to be charged under with the threshold BL. processing which charges a dc-battery 
194 with this dump power is performed by making larger than the power consumed by the motor MG 1 or the motor MG 2 power 
revived by the motor MG 1 or the motor MG 2. On the other hand, the remaining capacity BRM of a dc-battery 194 is larger than 
a threshold BH, and when it is judged that a dc-battery 194 needs to be discharged, processing which provides this insufficient 
power by discharge from a dc-battery 1 94 is performed by making smaller than the power consumed by the motor MG 1 or the 
motor MG 2 power revived by the motor MG 1 or the motor MG 2. These results, it can consider as the range of a request of the 
remaining capacity BRM of a dc-battery 194, and the overdischarge and overcharge of a dc-battery 194 can be avoided. From 
the first, like the usual operation torque control of step S1 12, if the power of a request with an engine 150, planetary gear 120, a 
motor MG 1, a motor MG 2, and a dc-battery 194 is in the ring wheel shaft 126 a total, it can be outputted to a driving wheel 
116.118. 

[01 10] In the power assistant torque control processing in step 81 16, processing which adds the electrical energy stored in the 
dc-battery 194 as assistant power to the power outputted from the engine 150 is performed. Thereby, if the energy more than 
engine maximum energy is in the ring wheel shaft 126 a total, it can be outputted to a driving wheel 1 16.1 18. Consequently, the 
low engine 1 50 of the rated capacity which makes maximum energy energy smaller than the energy which should be outputted to 
the ring wheel shaft 126 can be used, and a miniaturization and energy saving of the whole equipment can be attained. 
[01 1 1 ] In the lock-up torque control processing in step S1 18. by carrying out the lock-up of the motor MG 1 , it can fix so that 
the sun gear shaft 1 25 may not rotate, and the power outputted from an engine 150 can be direct outputted to the ring wheel 
shaft 126 through gear ratio. 

[01 12] According to the power output unit 1 10, by performing each torque control processing mentioned above, efficiently, if it is 
in the ring wheel shaft 126 a total, power can be outputted to a driving wheel 116,118. Moreover, the power outputted to the ring 
wheel shaft 1 26 can be taken out from between a motor MG 1 and motors MG 2, and it can transmit to a driving wheel 1 1 6,1 1 8. 
[01 13] Furthermore, in the power output unit 1 1 0, when the engine 1 50 has stopped in addition to the operation control which 
performs each torque control processing, engine starting control which puts an engine 1 50 into operation in response to the 
starting demand of an engine 1 50 is performed. 

[01 14] (7) Explain engine starting control based on the engine starting control routine shown in drawing 18 and drawing 19 below 
engine starting control. In addition, this engine starting control routine is repeatedly performed for every predetermined time by 
interruption at the time of the activation of an operation control routine shown in drawing 7 . If an engine starting control routine 
is performed, the control CPU 190 of a control device 180 will input engine information from EnECU170 first (step S210). 
Specifically, processing which receives a coolant temperature sensor 174, the various sensors of the engine 150 circumference 
of engine-speed sensor 1 76 grade, and the detection result of a switch by communication link from EFIECU1 70 is performed. 
Subsequently, it judges whether a setup in motor drive mode is made (step S21 1). It is judging whether in motor drive mode, a car 
is running under the power outputted fi-om a motor MG 2 where the judgment of whether motor driving torque control is made at 
step SI 20 in an operation control routine by being set up at step SI 44 of an operation mode judging manipulation routine 
mentioned above, and judging whether this setup is made, i.e., operation of an engine 150, is stopped. 

[01 15] Subsequently, it judges whether control CPU 190 has the demand which puts an engine 150 into operation (step S212). 
This judgment reads the operation situation of a car, when it judges with an engine 150 needing to be operated, in view of that 
operation situation, may judge it as a thing with the starting demand of an engine 150, and may judge it as what has the starting 
demand of an engine 150 according to the control command from the outside. In the case of the former, the energy Pr which 
should be outputted to the ring wheel shaft 126 in the time of moderation of a car etc. is smaller than the predetermined energy 
PML. And after the rotational frequency Nr of the ring wheel shaft 126 became smaller than the predetermined rotational 
frequency NML and has shifted to motor drive mode When an operator breaks in an accelerator pedal 1 64 and demands 
acceleration, control CPU 190 is judged to be what has the starting demand of an engine 150 from the demand of the above- 
mentioned acceleration. Moreover, also when the amount of residues of a dc-battery 194 is insufficient and the need for dc- 
battery charge arises, control CPU 190 can also be considered as the configuration judged to be what has the starting demand of 
an engine 150 from the demand of the above-mentioned acceleration. 

[01 16] When the switch which chooses the drive condition it runs only by the motor in the case of the latter is operated by the 
operator, the shift to motor drive mode is made and this switch is canceled, control CPU 190 is judged to be what has the 
starting demand of an engine 150 from this discharge command. 

[0117] step S210 and step S212 — when both affirmation judgings are carried out, processing is advanced to continuing step 
S2 1 3. On the other hand, when the negative judging of either step 821 1 and step S21 2 is carried out, it escapes for a ''return" 
and this processing is once ended. 

[01 18] If processing progresses to step S21 3, idle rpm nickel (for example, 800 [rpm]) made into the target at the time of starting 
of an engine 1 50 and the air content Qi required to maintain the idle rpm nickel will be computed from the engine information 
inputted at step S210. The amount of electric load amendments set to a detail when the switch of auxiliary machinery, such as 
the amount of warming-up amendments based on the detection result of a coolant temperature sensor 1 74 and a head lamp, is 
made into an ON state is considered, idle rpm nickel at the time of the optimal starting for the present condition that the engine 
150 has set is calculated, and the need air content Qi is further computed from the idle rpm nickel. In addition, in case the need 
air content Qi is computed, it is good also as a configuration for which it asks using the detection result of an intake temperature 
sensor in addition to idle rpm nickel, and according to this configuration, in consideration of the air density which changes with air 
temperature, the highly precise need air content Qi can be calculated. 

[0119] Then, the control CPU 190 of a control device 180 performs processing which sets up the need air content Qi which 
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asked target-intake -air-flow Q* for idle rpm nickel for which target rotational frequency Ne* of an engine 150 was asked at step 
S213 at step S213, respectively (step S214). Subsequently, processing which sets up torque command value Tml* of a motor 
MG 1 and torque command value Tm2* of a motor MG 2, respectively is performed (steps S216 and S218X It explains using a 
nomograph as what kind of value these torque command value Tml* and Tm2* are set. 

[0120] It is indicated to drawing 1 7 that the nomograph at the time of motor drive mode was mentioned above. What is necessary 
is just to shift to the condition which shows in drawing 20 from the condition shown in drawing 1 7 first, in order to put an engine 
150 into operation in this engine starting control. Namely, since the rotational frequency Nr of the ring wheel shaft 126 
mechanically connected to the driving wheel 1 16,118 is fixed at the time of motor drive mode, it should just shift the rotational 
frequency Ne of an engine 150 to target rotational frequency Ne* (= idle rpm nickel) set up at step S214 by fixing the rotational 
frequency Nr of this ring wheel shaft 126, and accelerating the rotational frequency Ns of the sun gear shaft 125 to a normal 
rotation side. 

[0121] In order to carry out motoring of the engine 150 with idle rpm nickel, it is necessary to make the torque (cranking torque) 
Tec for rotating the output shaft (crankshaft 156) of an engine 150 with the idle rpm nickel act on an axis of coordinates C. 
However, since an engine 150 is a idle state, it cannot carry out the direct action of the torque to an axis of coordinates 0. Then, 
since it is separable into the torque Tecs on an axis of coordinates S, and the torque Tecr on an axis of coordinates R, it is made 
for the torque [ the torque ] Tec to make it acting on this axis of coordinates C to make these torque Tecs and Tecr act on an 
axis of coordinates S and an axis of coordinates R, respectively by the technique of separation of the force to the line of action 
with which the sense is the same with line of action and differs. The magnitude of Torque Tecs and Tecr is expressed by a 
degree type (1 3) and (1 4) at this time. 
[0122] 
[Equation 9] 

Tecs = Tecx-£— (13) 

1+ p 



Tccr = Tecx— i — (14) 

1 + p ^ ^ 

[0123] In addition, the above-mentioned cranking torque Tec becomes settled with the structure of an engine 150, cylinder 
capacity, the viscosity of a lubricating oil. etc.. and the value beforehand calculated by count is used for it. Although the 
structure of an engine 1 50 and cylinder capacity are the things of engine 1 50 proper and are fixed, since lubricating oil viscosity 
is sharply changed with temperature, it is desirable to search for the cranking torque Tec as a value changed according to the 
water temperature detected by the coolant temperature sensor 1 74. 

[0124] While control CPU 190 is step S216, and it computes torque command value Tml* of a motor MG 1 by the degree type 
(15) based on the above-mentioned torque Tecs an operation is carried out [ torque ] and setting it up from such a thing At the 
time of motor drive mode, based on the torque Tm2 (=Tr*) which is acting on an axis of coordinates R, and the above-mentioned 
torque Tecr which carries out an operation, torque command value Tm2* of a motor MG 2 is computed by the degree type (1 6), 
and is set up at step S218. 
[0125] 

[Equation 10] 

Tml* Tec x—^ (15) 

1 + p 

Tm2* Tr* + Tec x -J— (16) 

1+p 

[0126] Torque command value Tr* in a formula (16) is the newest value calculated at step SI 04 of the operation control routine 
of drawing 7 . In this way. after setting up torque command value Tml* of target rotational frequency Ne* of an engine 150, 
target-intake-air-flow Q*. a motor MG 1, and a motor MG 2, and Tm2*, control processing (step S220) of a motor MG 1 and 
control processing (step S222) of a motor MG 2 are performed. As control processing of this motor MG 1 was mentioned above, 
it is made by the control routine of the motor MG 1 illustrated to drawing 14 , and control processing of a motor MG 2 is made by 
the control routine of the motor MG 2 illustrated to drawing 15 as mentioned above. In addition, on account of illustration, 
although each control processing of a motor MG 1 and a motor MG 2 was indicated as a separate step, these control is 
performed synthetically in fact. For example, [0127] to which control GPU 190 performs control of a motor MG 1 and a motor MG 
2 to coincidence using interruption processing Motoring of the engine 150 is carried out with idle rpm nickel as a result of step 
S220 and processing of S222. In addition, since it is set as the value which deducted a part for the torque Tecr made to act on 
an axis of coordinates R in case torque command value Tm2* of a motor MG 2 carries out motoring operation of the engine 150 
at this time, torque fluctuation of the driving shaft at the time of motoring can be prevented. 

[0128] Then, by moving to control processing of an engine 150 and performing idle speed control (referred to as ISC) first, the 
inhalation air content of an engine 150 is adjusted and the rotational frequency of an engine 150 is stabilized to idle rpm nickel 
which carried out [ above-mentioned ] control (step S224). It is outputting the driving signal of a controlled variable based on 
target-intake-air-flow Q* set to the detail at step S214 to ISCV167a, and the opening of ISGV167a is adjusted and the inhalation 
air content of an engine 150 is changed into the need air content Qi. 

[01 29] At continuing step S226. if the rotational frequency Ne of the actual engine 1 50 judges whether it is larger than target 
rotational frequency Ne* set up at step S214. i.e.. idle rpm nickel calculated at step S213. and it judges that it is not large, 
control processing of return and a motor MG 1 will be continued to step S220. Moreover, if it judges whether it is smaller than 
continuing permission variation **Qmax as which variation **Q of the inhalation air content of predetermined time was 
beforehand determined at step S228 and is judged with it not being small, control processing of return and a motor MG 1 will be 
continued to step S220. On the other hand, it is judged with the actual rotational frequency Ne being larger than target rotational 
frequency Ne* at step S226. At step S228 If it judges that variation **Q of an inhalation air content is smaller than permission 
variation **Qmax It is judged that both the rotational frequency Ne of an engine 150 and the inhalation air content Q were 
stabilized in the value of target rotational frequency Ne* and target-intake-air-flow Q*. Activation initiation of the fuel-iojection 
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control and the ignition timing control which outputs a driving signal to a fuel injection valve 151 or an igniter 158 is carried out. 
and starting of an engine 150 is started (step S230). 

[0130] According to above-mentioned target rotational frequency Ne* and target-intake-air-flow 0*, i.e., idle rpm nickel and the 
need air content Qi computed at step S213, fiiel oil consumption and ignition timing are called for, and this fuel-injection control 
and ignition timing control are performed. Specifically directions are transmitted to EFIECU1 70 by communication link from 
control CPU 190. the ignition timing by the fuel oil consumption and the igniter 158 from a fuel injection valve 151 is calculated 
from the above-mentioned idle rpm nickel and the need air content Qi, and fuel-injection control and ignition timing control of an 
engine 1 50 are performed. 

[0131] If starting of an engine 150 is started, after that, it will move from processing to step S232 of drawing 19 , and the control 
CPU 1 90 of a control device 180 will do the activity which removes the torque Tecs and Tecr added on the axis of coordinates S 
and the axis of coordinates R for starting of an engine 150, respectively, namely, the value 0 which is the result of deducting 
Torque Tecs to torque command value Tml* of a motor MG 1 — setting up (step S232) — torque command value Tr* which is 
the result of deducting Torque Tecr is set as torque command value Tm2* of a motor MG 2 (step S234), and each control of a 
motor MG 1 and a motor MG 2 performs to it using each set-up command value (steps S236 and S238). Each control of this 
motor MG 1 and a motor MG 2 is performed based on the control routine mentioned above. 

[0132] Then, control processing of an engine 150 is performed (step S240). Here, target rotational frequency Ne* and target- 
intake -air-flow Q* are controlled so that an engine 150 is operated steadily on the operation point of target rotational frequency 
Ne* set up at step S214, and target-intake-air-flow Q*, i.e., an idle state. Specifically directions are transmitted to EFIECU170 
by communication link from control CPU 190, the fuel oil consumption from a fuel injection valve 151 and the opening of 
ISCV167a are fluctuated, and. as for the rotational frequency Ne of an engine 150, idle rpm nickel and the inhalation air content 
Q stabilize an engine 150 in the idle state used as the need inspired air volume Qi, 

[0133] It comes to illustrate the nomograph in the planetary gear 120 when finishing control of the motor MG 1 of step S236, 
control of the motor MG 2 of step S238, and control of the engine 150 of step S240 to drawing 21 . While making torque Tm2 act 
on an axis of coordinates R as shown in drawing 21 , the torque made to act on the torque Te of the engine 150 made to act on 
an axis of coordinates C and an axis of coordinates S serves as a value 0. Consequently, at the rotational frequency of idle rpm 
nickel, an engine 150 will be stabilized and will be operated. After activation of step S236. it escapes for a "return" and this 
processing is once ended. 

[01 34] The rotational frequency Ne at the time of starting of the engine 1 50 realized by the engine starting control routine 
constituted as mentioned above and aging of the inhalation air content Q were shown in drawing 22 . The characteristic curve 
shown with a broken line in drawing 22 is a thing when putting an engine into operation by the conventional starter motor: 
[0135] A rotation drive is carried out from the time of starting initiation by motors MG1 and MG2, and the engine 150 of this 
example arrives at the inside of a short time at idle rpm nickel which is the last purpose (time of day t1), and carries out stable 
transition in the condition so that it may illustrate. Moreover, it is clear that the inhalation air content Q changes in the same 
characteristic curve in response to the rotational frequency Ne of an engine 150. And fuel-injection control and ignition timing 
control are performed in the stable state (condition to which the property shown by this drawing 22 reached the steady state) 
from which a rotational frequency Ne serves as idle rpm nickel, and variation **Q of an inhalation air content is set to permission 
variation **Qmax. 

[0136] On the other hand, according to the conventional starting control by the starter motor, as a broken line shows among 
drawing, by the poor ability starter motor, an engine 150 drives by low-speed rotation unstably (motoring period in drawing), 
performs fuel-injection control and ignition timing control using the rotation drive, and is led to firing. And after own strength 
operation of an engine is completed by this firing, it returns to idle rpm nickel which is the last purpose. 

[0137] According to this 1st example, the rotational frequency Ne at the time of starting of an engine 150 and the stability of the 
inhalation air content Q are remarkable, and the control precision whose fuel-injection control and ignition timing control which 
are performed by such a stable rotational frequency Ne and the stable inhalatwn air content Q are those control objectives is 
easily secured so that clearly from both characteristic curve shown in drawing 22 . Therefore, discharge of the emission at the 
time of starting of an engine 150 can be reduced, and low-pollution-ization which is one of the purposes of a hybrid car can be 
realized. Moreover, since the control precision of fuel-injection control and ignition timing control is excellent, there is no 
fluctuation of the torque outputted from an engine 150. Consequently, since there is also no torque fluctuation about the driving 
shaft 112 mechanically connected with an engine 150. a car shock can be controlled. 

[0138] 2. Explain to 2nd example (1) hardware style Shigeji the power output unit which is the 2nd example of this invention. As 
compared with the power output unit 110 of the 1st example, the configuration of the engine starting control performed by the 
control CPU 190 of a control device 180 is different, and the power output unit of this 2nd example is equipped with" the same 
configuration about other software configurations and hardware configurations. Therefore, about the same configuration as the 
1st example, the following explanation will be performed using the same sign. 

[01 39] (2) Explain engine starting control based on the engine starting control routine shown in drawing 23 and drawing 24 below 
engine starting control. In addition, this engine starting control routine is repeatedly performed for every predetermined time by 
interruption at the time of the activation of an operation control routine shown in drawing 7 of the 1st example. If an engine 
starting control routine is performed, the control CPU 190 of a control device 180 will first perform step S210 of the engine 
starting control routine ( drawing 18 ) of the 1st example thru/or the same processing as S212. That is, engine information is 
inputted from EFIECU170 (step S310), and, subsequently it judges whether there is any demand which puts an engine 150 into 
operation to be the judgment (step S31 1) of whether a setup in motor drive mode is made (step S312). 

[0140] step S310 and step S312 — when both affirmation judgings are carried out, processing is advanced to continuing step 
S31 3. On the other hand, when the negative judging of either step S31 1 and step S31 2 is carried out, it escapes for a "return" 
and this processing is once ended. 

[0141] At step S313, processing which sets up target torque Te* of an engine 150 and target rotational frequency Ne* is 
performed. It asks for this target torque Te* and target rotational frequency Ne* as follows in detail. 

[0142] In this calculation, the accelerator pedal position AP of the accelerator pedal 164 operated by the operator is read. 
Torque command value Tr* which is the desired value of the torque which should be outputted to the ring wheel shaft 126 
according to the accelerator pedal position AP is drawn. Although it is necessary to search for the energy Pr which should be 
outputted to the ring wheel shaft 126 by count (Pr=Tr*xNr) from the torque command value Tr* and the rotational frequency Nr 
of the read ring wheel shaft 1 26 This will end, if the output energy Pr calculated at step 1 06 of an operation control routine 
shown in drawing 7 is used as it is. Therefore, at step S313, target torque Te* of an engine 150 and target rotational frequency 
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Ne* are set up based on the output energy Pr. This setup is usually performed by the same approach as step S1 52 of an 
operation torque control routine shown in drawing 1 1 . Consequently, target torque Te* and target engine-speed Ne* which are 
obtained are the torque value and the engine speed from which an engine 1 50 is operated in the condition that effectiveness is 
high as much as possible, to the output energy Pr, and the operational status of an engine 150 changes smoothly to change of 
Energy Pr. 

[0143] In addition, although a setup with target torque Te* and target rotational frequency Ne* was performed at step S313 as 
what outputs all of the output energy Pr calculated at step SI 06 to the ring wheel shaft 126 It is good also as a configuration 
which performs a setup with target torque Te* and target rotational frequency Ne* as what uses a part for the remainder for 
charge of a dc-battery 1 94 for the output of the ring wheel shaft 126 using a part of output energy Pr which changed to this and 
was calculated at step SI 06. In this case, the relation between target torque Te* of Energy Pr and the charge energy Pb of a 
dc-battery 1 94 which should be outputted, and an engine 1 50, and target rotational frequency Ne* becomes Pr+Pb=Te*xNe*, 
and target torque Te* of an engine 150 and target rotational frequency Ne* which satisfy this relation are set up. 
[0144] Moreover, it is good also as a configuration which outputs total with the output energy Pr calculated at step SI 06, and 
the energy Pb which discharges from a dc-battery 194 to the ring wheel shaft 126. In this case, the relation with target torque 
Te* of Energy Pr, the spark discharge energy Pb of a dc-battery 194, and an engine 150 and target rotational frequency Ne* 
which should be outputted becomes Pr-Pb=Te*xNe*, and target torque Te* of an engine 150 and target rotational frequency 
Ne* which satisfy this relation are set up. 

[0145] After finishing a setup of target torque Te* and target engine-speed Ne*. an engine 150 does the activity which torque 
makes put an engine 1 50 into operation so that it may be in 0 or about zero operational status by the set-up target engine- 
speed Ne* by processing after step S314 continuing. 

[0146] In detail, it is step S314, and first, target torque Te* set up at step S313 is once evacuated to the variable of another 
identifier, for example, working target torque WTe*, and a value 0 is set as target torque Te* after that Then, an engine 150 asks 
for throttle- valve opening thetaa from which torque will be in target torque Te*, 0 [ i.e., ], or about zero operational status by 
above-mentioned target rotational frequency Ne*, fuel oil consumption tau, and ignition timing phi (step S315). Here, it asks for 
the relation between target engine-speed Ne*, throttle- valve opening thetaa, fuel oil consumption tau, and ignition timing phi by 
experiment etc., this is beforehand memorized as a map to ROM190b, and it is desirable to consider as the configuration which 
derives throttle -valve opening thetaa corresponding to the value of target engine-speed Ne* set up at step S313, fuel oil 
consumption tau, and ignition timing phi from this map. 

[0147] Then, processing which sets up torque command value Tml* of a motor MG 1 and torque command value Tm2* of a 
motor MG 2, respectively is performed (steps S316 and S318). It explains using a nomograph as what kind of value these torque 
command value Tml* and Tm2* are set. 

[0148] It is indicated to drawing 17 that the 1st example explained the nomograph at the time of motor drive mode. What is 
necessary is just to shift to the condition which shows in drawing 25 from the condition shown in drawing 1 7 first, in order to put 
an engine 150 into operation in this engine starting control. Namely, since the rotational frequency Nr of the ring wheel shaft 126 
mechanically connected to the driving wheel 1 16,1 18 is fixed at the time of motor drive mode, it should just shift the rotational 
frequency Ne of an engine 150 to target rotational frequency Ne* set up at step S31 3 by fixing the rotational frequency Nr of 
this ring wheel shaft 126, and accelerating the rotational frequency Ns of the sun gear shaft 125 to a normal rotation side. 
[0149] In order to carry out motoring of the engine 150 by target engine-speed Ne*, it is necessary to make the torque Ten of 
magnitude predetermined [ according to the target engine-speed Ne* ] in the output shaft of an engine 150 act on an axis of 
coordinates C, as shown in drawing 25 . However, since an engine 1 50 is a idle state, it cannot carry out the direct action of the 
torque to an axis of coordinates C. Then, since it is separable into the torque Tens on an axis of coordinates S, and the torque 
Tenr on an axis of coordinates R, it is made for the torque [ the torque ] Ten to make it acting on this axis of coordinates C to 
make these torque Tens and Tecr act on an axis of coordinates S and an axis of coordinates R, respectively by the technique of 
separation of the force to the line of action with which the sense is the same with line of action and differs. The magnitude of 
Torque Tens and Tecr is expressed by a degree type (17) and (18) at this time. 
[0150] 

[Equation 11] 

Tens Ten x (17) 

1 + p 

Tenr = Ten X -J — (18) 

1 + p 

[0151] In addition, the above-mentioned torque Ten becomes settled with the structure of an engine 150, cylinder capacity, the 
viscosity of a lubricating oil, etc., and takes the value according to the value of the rotational frequency which an engine 150 
wants to rotate. Here, the torque Ten according to target rotational frequency Ne* is searched for by count from the structure 
of an engine 150, cylinder capacity, lubricating oil viscosity, etc., this is beforehand memorized as a map to ROM 190b. and the 
torque Ten corresponding to the value of target rotational frequency Ne* set up at step S31 3 is derived from this map. In 
addition, although the structure of an engine 1 50 and cylinder capacity are the things of engine 1 50 proper and are fixed, since 
lubricating oil viscosity is sharply changed with temperature, it is desirable [ viscosity ] to search for Torque Ten as a value 
changed according to the water temperature detected by the coolant temperature sensor 1 74. 

[01 52] While control CPU 1 90 is step S31 6, and it computes torque command value Tml* of a motor MG 1 by the degree type 
(1 9) based on the above-mentioned torque Tens an operation is carried out [ torque ] and setting it up from such a thing At the 
time of motor drive mode, based on the torque Tm2 (=Tr*) which is acting on an axis of coordinates R. and the above-mentioned 
torque Tenr which carries out an operation, torque command value Tm2* of a motor MG 2 is computed by the degree type (20), 
and is set up at step S3 18. 
[0153] 

[Equation 1 2] 
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Tml* ♦-Tenx— ^ (19) 

1 + p ^ ^ 

Tm2» -•"Tenx-J — (20) 

1 + P X / 

[0154] Torque command value Tr* in a formula (20) is the newest value calculated at step SI 04 of the operation control routine 
of drawing 7 In this way, after setting up torque command value Tml* of target torque Te* of an engine 150, target rotational 
frequency Ne*. a motor MG 1 , and a motor MG 2. and Tm2*, control processing (step S320) of a motor MG 1 and control 
processing (step S322) of a motor MG 2 are performed. Control processing of this motor MG 1 and a motor MG 2 is the same as 
steps S220 and S222 of the 1st example, and as mentioned above, it Is made by the control routine of the motor MG 2 illustrated 
to the control routine and drawing 15 of a motor MG 1 which are illustrated to drawing 14 . 

[0155] Motoring of the engine 150 is carried out by target rotational frequency Ne* as a result of step S320 and processing of 
S322. In addition, since it is set as the value which deducted a part for the torque Tenr made to act on an axis of coordinates R 
in case torque command value Tm2* of a motor MG 2 carries out motoring operation of the engine 150 at this time, torque 
fluctuation of the driving shaft at the time of motoring can be prevented. 

[0156] Then, by moving to control processing of an engine 150 and outputting first the driving signal of a controlled variable 
based on throttle-valve opening thetaa computed at step S315 to an actuator 168, the inhalation air content of an engine 150 is 
adjusted and the rotational frequency of an engine 1 50 is stabilized in above-mentioned target rotational frequency Ne* (step 

S324). 

[0157] Then, activation initiation of the fueHnjection control and the ignition timing control which outputs a driving signal to a 
fuel injection valve 151 or an ignitor 158 is carried out, and starting of an engine 150 is started noting that the rotational 
frequency Ne of an engine 150 is stabilized in the value of target rotational frequency Ne* (step S330). Although control 
processing will be made according to the fuel oil consumption tau and ignition timing phi which computed this fuel-injection 
control and ignition timing control at step S315, directions are transmitted to EnECU170 by communication link from control. 
CPU 190, the ignition timing by the fiiel oil consumption and the ignitor 158 from a fuel injection valve 151 is set from Above tau 
and phi, and, specifically, fliel-injection control and ignition timing control of an engine 1 50 are performed. 

[0158] In addition, although starting of an engine 150 was immediately started at step S330 after that in this 2nd example noting 
that the rotational frequency Ne of an engine 150 was stabilized in the value of target rotational frequency Ne* after revolving 
speed control was made at step S324 The processing which changes to this and judges whether the rotational frequency Ne of 
the actual engine 150 is larger than target rotational frequency Ne* like steps S226 and S228 of the 1st example. After checking 
that the engine speed Ne and the inhalation air content Q have changed into the condition of having been stabilized certainly, by 
adding the processing which judges whether it is smaller than permission variation **Qmax as which variation **Q of the 
inhalation air content of predetermined time was determined beforehand, it is good also as a configuration which starts starting of 
an engine 150. 

[0159] If starting of an engine 150 is started, after that, it will move from processing to step S332 of drawing 24 , and the control 
CPU 190 of a control device 180 will do the activity which removes the torque Tens and Tecr added on the axis of coordinates S 
and the axis of coordinates R for starting of an engine 150. respectively, namely, the value 0 which is the result of deducting 
Torque Tens to torque command value Tml* of a motor MG 1 — setting up (step S332) — torque command value Tr* which is 
the result of deducting Torque Tenr is set as torque command value Tm2* of a motor MG 2 (step S334), and each control of a 
motor MG 1 and a motor MG 2 performs to it using each set-up command value (steps S336 and S338). 

[0160] Then, control processing of an engine 150 is performed (step S340). Here, Torque Te and a rotational frequency Ne are 
controlled so that an engine 150 is operated steadily on the operation point of target torque Te* (= 0) set up at target rotational 
frequency Ne* and step S314 which were set up at step S313. Directions are transmitted to EFIECU170 by communication link 
from control CPU 190, the fuel oil consumption from a fuel injection valve 151 and the opening of throttle -valve 166a are 
specifically fluctuated, and Torque Te is controlled by the value 0 so that a rotational frequency Ne maintains target rotational 
frequency Ne*. 

[0161] It comes to illustrate the nomograph in the planetary gear 120 when finishing control of the motor MG 1 of step S336, 
control of the motor MG 2 of step S338, and control of the engine 150 of step S340 to drawing 26 . While making torque Tm2 act 
on an axis of coordinates R as shown in drawing 26 , the torque made to act on the torque Te of the engine 1 50 made to act on 
an axis of coordinates C and an axis of coordinates S serves as a value 0. Consequently, at the rotational frequency of target 
rotational frequency Ne*, according to the operational status of a value 0. torque will be stabilized and will operate an engine 150. 

[0162] After finishing activation of step S340, the activity which switches output-torque Te of an engine 150 to target torque 
Te* set up at step S313 from the value 0 by the processing after step S342 of after that is done. 

[01 63] In detail, it is step S342 and processing to which only minute amount ** Te increments target torque Te* is performed 
first. Subsequently, an engine 1 50 asks for throttle-valve opening thetab from which torque will be in the operational status of 
target torque Te* by above-mentioned target engine-speed Ne* (step S344). Here, it asks for the relation between target 
engine-speed Ne* and throttle-valve opening thetaa by experiment etc., this is beforehand memorized as a map to ROM190b, 
and it is desirable to consider as the configuration which derives throttle-valve opening thetab corresponding to the value of 
target engine-speed Ne* set up at step S313 from this map. 

[0164] Then, processing which sets up torque command value Tml* of a motor MG 1 and torque command value Tm2* of a 
motor MG 2, respectively is performed (steps S346 and S348). It explains using a nomograph as what kind of value these torque 
command value Tml* and Tm2* are set 

[0165] The nomograph in front of step S346 is shown in drawing 26 . If output-torque Te of an engine 150 is switched to target 
torque Te*, target torque Te* will act on this drawn collinear of operation upwards from drawing Nakashrta by making the axis of 
coordinates C of the planetary carrier 124 into line of action. It comes to illustrate the nomograph at this time to drawing 27 . 
Target torque Te* made to act on this axis of coordinates C is separable into torque Te*s on an axis of coordinates S, and 
torque Te*r on an axis of coordinates R with the technique of separation of the force to the line of action wjth which the sense 
is the same with line of action and differs. The magnitude of torque Te*s and Te*r is expressed by a degree ^type (21) and (22) at 
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this time. 
[0166] 

[Equation 13] 

Te«s = Te* x— £— (21) 

1 + p 

Te»r = Te« x— 1 — (22) 

1+ p 

[0167] In order for the collinear of operation to be stable in this condition, it is necessary to take balance of the force of a 
collinear of operation. Namely, magnitude is the same as torque Te*s, the torque Tml with the opposite sense is made to act, 
magnitude is the same to resultant force with torque with the opposite sense, and torque Te*r on an axis of coordinates R in the 
same magnitude as the torque Tr outputted to the ring wheel shaft 126. and the sense should just make the opposite torque Tm2 
act on an axis of coordinates S. Although this torque Tml acts by the motor MG 1 and torque Tm2 is made to act by the motor 
MG 2, since torque is made to act on a rotational direction and the rotational reverse sense by the motor MG 1 at this time, a 
motor MG 1 will operate as a generator and revives electrical energy Pml expressed with the product of torque Tml and a 
rotational frequency Ns from the sun gear shaft 125. By the motor MG 2, since the direction of torque is the same as the 
direction of rotational, a motor MG 2 operates as a motor and is outputted to the ring wheel shaft 126 by making into power 
electrical energy Pm2 expressed by the product of torque Tm2 and a rotational frequency Nr, 

[0168] While control CPU 190 is step S346, and it computes torque command value Tml* of a motor MG 1 by the degree type 
(23) based on above-mentioned torque Te*s an operation is carried out [ Te*s ] and setting it up from such a thing At the time 
of motor drive mode, based on the torque Tm2 (=Tr*) which is acting on an axis of coordinates R, and the above-mentioned 
torque Tenr which carries out an operation, torque command value Tm2* of a motor MG 2 is computed by the degree type (24). 
and is set up at step S348. 
[0169] 

[Equation 14] 

Tml* -"-Te* X— B— (23) 

1 + p 



Tm2* — Tr* - Te* x — 1 — • (24) 

1+ p 

[0170] Then, each control of a motor MG 1 and a motor MG 2 is performed using each command value set up at steps S346 and 
S348 (steps S350 and S352), and control processing of an engine 1 50 is performed further (step S354). Torque Te and a 
rotational frequency Ne are controlled by step S354 so that an engine 150 is operated on the operation point of target torque 
Te* the quantity of was increased at target rotational frequency Ne* and step S342 which were set up at step S313. Directions 
are transmitted to EFIECU170 by communication link from control CPU 190, the fuel oil consumption from a fuej injection valve 
151 and the opening of throttle-valve 166a are specifically fluctuated, and Torque Te is controlled by target torque Te* so that a 
rotational frequency Ne maintains target rotational frequency Ne*. 

[01 71] After control of an engine 150 is completed at step S354, subsequently target torque Te* judges whether working target 
torque WTe* set up at step S314 was reached (step S356). Here, if judged with target torque Te* having not reached WTe*. it 
will progress to step S342, only minute amount ** Te will increase the quantity of target torque Te*, and step S344 thru/or 
processing of S354 will be repeated and performed. 

[01 72] processing is advanced to a "return" and processing of engine starting control is once ended noting that the activity of 
the switch to target torque Te* of output-torque Te of an engine 150 ends control CPU 1 90, when judged with it having been 
alike at step S356, and on the other hand target torque Te* having reached working target torque WTe*. 
[01 73] Aging, such as the engine speed Ne at the time of starting of the engine 150 realized by the engine starting control 
routine constituted as mentioned above, the throttle-valve opening theta, the driving shaft engine speed Nr, output-torque Te of 
an engine 150, the existence of ignition, ignition timing (ignition angle) phi, fuel oil consumption tau, output-torque Te of an engine 
150, the output torque Tm2 of a motor MG 2, and the torque To of a driving shaft 112, was shown in drawing 28 . 
[01 74] As shown in drawing 28 , a rotation drive is carried out from the time of starting initiation (time of day tO) by the motor 
MG 1 and the motor MG 2, and the engine 150 of this example arrives at the inside of a short time at target rotational frequency 
Ne* (time of day t1), and carries out stable transition in the condition. Moreover, it is clear that the throttle-valve opening theta 
changes similarly in response to the engine speed Ne of an engine 150. And output-torque Te of an engine 150 Is performed by 
target engine-speed N*. and fuel-injection control and ignition timing control are performed for the engine speed Ne of an engine 
1 50 in the state of a value 0. 

[0175] Therefore, according to this 2nd example, at the time of starting of an engine 150. since there is also no torque fluctuation 
about the driving shaft 112 mechanically connected with an engine 150 since it is a value 0, output-torque Te of an engine 150 
can control a car shock. In addition, the engine speed Ne immediately after starting and the stability of the throttle-valve opening 
theta are remarkable, and the control precision whose fuel-injection control and ignition timing control which are performed by 
such a stable engine speed Ne and the stable throttle-valve opening theta are the control objectives is secured easily. Therefore, 
discharge of the emission at the time of starting of an engine 150 can be reduced, and low-pollution-ization which is one of the 
purposes of a hybrid car can be realized. 

[0176] Moreover, as shown in drawing 28 , engine output-torque Te increases gradually after starting of an engine 150 (although 
it increased minute amount **Te every in practice, all over drawing, increase was shown in a straight line.), and the output torque 
Tm2 of a motor MG 2 decreases gradually with it. At this time, the torque of the driving shaft 1 12 on which both engine output- 
torque Te and the output torque Tm2 of a motor MG 2 act serves as a fixed value. Therefore, after engine starting, it faces 
switching a driving source to an engine 150 from motors MG1 and MG2, and driving force can be smoothly connected before and 
behind that 

[01 77] 3. Although the power outputted to the ring wheel shaft 126 was taken out from between a motor MG 1 and motors MG 2 
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through the power fetch gear 128 combined with the ring wheel 122 in the 1st example of a modification, and the 2nd example, as 
shown in power output unit 1 1 0A which is the modification of drawing 29 , it is good also as what extends and picks out the ring 
wheel shaft 126 from a case 1 19. Moreover, as shown in power output unit 1 10B which is the modification of drawing 30 , you 
may arrange so that it may become the order of planetary gear 1 20, a motor MG 2, and a motor MG 1 from an engine 150 side. In 
this case, sun gear shaft 125B may not be hollow, and ring wheel shaft 126B needs to be taken as a hollow shaft. If it carries out 
like this, the power outputted to ring wheel shaft 126B can be taken out from between an engine 150 and motors MG 2. 
[01 78] Moreover, as shown in power output unit HOC which is the modification of drawing 31 , while taking Rota 142 of a motor 
MG 2 to a crankshaft 156, it is good also as a configuration which changed arrangement with a motor MG 1 and a motor MG 2 so 
that it might become the order of a motor MG 2, planetary gear 120, and a motor MG 1 from an engine 150 side. It can ask for 
the power outputted and inputted in this case, i.e., each command value in each above-mentioned torque control, from a 
nomograph. 

[0179] In the 1st example, the 2nd example, or these above-mentioned modifications (power output units 110A-110G) Although 
the motor MG 1 was combined with the sun gear shaft 125 and the ring wheel shaft 126 was combined with the power transfer 
gear 1 1 1 which has a driving shaft 1 12 through the power fetch gear 128 while combining the crankshaft 156 with the planetary 
carrier 1 24 of planetary gear 1 20 A crankshaft 1 56, a motor MG 1 , and the power transfer gear 1 1 1 may be combined in what 
kind of combination to three shafts of planetary gear 120. It can ask for the power outputted and inputted in this case, i.e., each 
command value in each above-mentioned torque control, easily from a nomograph. 

[0180] In addition, although the engine speed Ne of an engine 150 shall be controlled by each above-mentioned example to target 
engine-speed Ne* by controlling the engine speed Ns of the ring wheel shaft 126 by the motor MG 1 to target engine-speed Ns*. 
it can also be concluded by controlling the engine speed Ns of the ring wheel shaft 126 by the motor MG 1 to target engine- 
speed Ns* that the torque Te of an engine 150 is controlled to target torque Te*. Torque Te and the rotational frequency Ne of 
an engine 150 are because there is relative relation. 

[0181] Furthermore, in each example, although PM form (permanent magnet form-ermanent Magnet type) synchronous motor 
was used for the motor MG 1 and the motor MG 2, if the both sides of regeneration actuation and a powering movement are 
possible, VR form (acUustable reluctance form; Variable Reluctance type) synchronous motor, a vernier motor, a direct current 
motor, an induction motor, a superconducting motor, a step motor, etc. can also be used. 

[0182] Or in each example, although the transistor inverter was used as 1st and 2nd drive circuits 191,192. an IGBT (insulated- 
gate bipolar mode transistor; Insulated Gate Bipolar mode Transistor) inverter, a thyristor inverter, an electrical-potential- 
difference PWM (pulse^idth-modulation-ulse Width Modulatbn) inverter, a square wave inverter (an electrical-potential- 
difference form inverter, current form inverter), a resonance inverter, etc. can also be used. 

[0183] Moreover, as a dc-battery 194. although Pb dc-battery, a NiMH dc-battery, Li dc-battery, etc. can be used, it can replace 
with a dc-battery 1 94 and a capacitor can also be used. 

[0184] 4. 3rd Example (1) Hardware Configuration [0185] The block diagram which illustrates the outline configuration of the car 
carrying the starting control unit whose drawing 32 is the 3rd example of this invention, and drawing 33 are the block diagram 
showing the engine EG carried in the car, and the outline configuration of the circumference of it, and a block diagram which 
illustrates an electric configuration of drawing 34 centering on the car controller CO. 

[0186] This car (hybrid car) is equipped with the engine EG driven in response to supply of a fuel from the fuel tank which is not 
illustrated, and that output shaft is connected to the connection switching unit SW. The connection switching unit SW is 
connected with Generator G and Motor M, and rotation of the output shaft of Engine EG is transmitted to Generator G or Motor 
M side by the connection switching unit SW. In addition, the rotational-speed regulator V is formed between the connection 
switching unit SW and Motor M. Moreover, a differential gear DG is connected to the output shaft of Motor M, and the driving 
wheel AH of the car which is the final purpose is connected with it. 

[0187] The connection switching unit SW is switching the connection direction of a revolving shaft to two locations according to 
the control signal from the car controller CO, and switching the connection switching unit SW, and transmits the output of Engine 
EG to Generator G and Motor M side alternatively. The rotational-speed regulator V is the gearing device in which the rotational 
frequency of a revolving shaft can be adjusted, according to the control signal from the car controller CO. The direct-current 
brushless motor constituted by the stator which consists of Rota which consists of a permanent magnet of six poles, for 
example, and a three-phase-circuit coil as a motor M is used. Generator G is the same as that of Motor M. Moreover, as a dc- 
battery BT, various rechargeable batteries, such as a lead acid battery, a nickel-cadmium battery, a sodium sulfur cell, a lithium 
rechargeable battery, a hydrogen rechargeable battery, and a redox type cell, a fuel cell, a mass capacitor, etc. are used. 
[0188] By the car of this configuration, the connection switching unit SW is switched to the location which connects the output 
shaft and Generator G of Engine EG, Generator G drives it with the output of Engine EG, charge is made by Dc-battery BT and 
Motor M usually drives it using the power of this dc-battery BT. That is, a driving wheel AH is chiefly driven with Motor M, and 
Engine EG is used as an object for dc-battery charge of Motor M. 

[0189] In addition, according to the above-mentioned connection switching unit SW, since rotation of the driving shaft 1 7 by 
transit of a car is transmitted to the output shaft of Engine EG by switching to the location which connects the output shaft and 
Motor M of Engine EG, the rotational frequency of the output shaft of the engine EG is compulsorily controllable by actuating the 
rotational-speed regulator V. That is, it switches to the location which connects the output shaft and Motor M of Engine EG with 
the connection switching unit SW, the output of Engine EG is uniformly held by making the inhalation air content of Engine EG 
regularity, and the rotational frequency of Engine EG can be compulsorily controlled by ac|justing the rotational-speed regulator 

[0190] As shown in drawing 33 , the fuel iriiectlon valve 64 which supplies a fuel to the surge tank 63 and Engine EG which 
suppress pulsation of an air cleaner 61 , the throttle valve 62 in which a closing motion drive is carried out by throttle actuator 
62a, and inhalation air from the intake of inhalation air is formed in the inhalation-of-air path 60 of Engine EG. 
[0191] It is mixed with the fuel iruected from a fuel injection valve 64, and the inhalation air inhaled through the inhalation-of-air 
path 60 is inhaled in the combustion chamber 65 of Engine EG. this fuel — jump spark ignition of the gaseous mixture is carried 
out with an ignition plug 66 in a combustion chamber 65, and it makes Engine EG drive The gas (exhaust air) which burned in the 
combustion chamber 65 is led to a catalytic converter 68 through a flueway 67, and after being purified, it is discharged at an 
atmospheric-air side. 

[0192] The high voltage from an igniter 72 is impressed to an ignition plug 66 through a distributor 71, and ignition timing is 
determined as it by this impression timing. In addition, a distributor 71 is for distributing the high voltage generated in the ignitor 
72 to the ignition plug 56 of each gas column, and the rotational frequency sensor 73 which outputs the pulse signal of 24 shots 
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to one rotation is prepared for this distributor 71. 

[0193] Moreover, the bypass path 75 is formed in the inhalation-of-air path 60 of Engine EG so that the inhalation-of^air 
circulation space in which the throttle valve 62 was formed may be bypassed, and ISCV76 is formed in this bypass path 75. 
ISCV76 is equipped with the valve element excellent in the high-speed responsibility by which whenever [ valve-opening ] is 
controlled by the linear solenoid, and controls an air flow rate with high precision by outputting the duty signal which has a duty 
ratio equivalent to the time amount ratio of opening and closing of this valve element to a linear solenoid. By using such ISCV76, 
high-speed control of the inhalation air content at the time of the idling of Engine EG can be carried out. without using throttle 
actuator 52a which generally consists of large-sized DC motors. 

[01 94] In Engine EG, as a sensor for detecting the operational status, others [ sensor / 73 / rotational frequency ], While 
detecting the opening of a throttle valve 52 The close-by-pass-bulb-completely condition of a throttle valve 62 The idle switch 
80 ( drawing 34 } to detect The built-in throttle position sensor 81, the intake temperature sensor 82 which is arranged in the 
inhalation-of-air path 60, and detects the temperature of inhalation air (inhalation of air), the air flow meter 83 which detects the 
amount of inhalation of air, the coolant temperature sensor 84 which is arranged by the cylinder block and detects cooling water 
temperature. It has the oxygen density sensor 85 which is arranged in a flueway 67 and detects the oxygen density under 
exhaust air, and the speed sensor 86 grade which detects the rate of a car, and these various detection results are inputted into 
the car controller CC as car information mentioned above. 

[0195] As shown in drawing 34 , the car controller CC It is constituted as a logic operation circuit centering on a microcomputer. 
In detail Although various data processing is performed by CPU90 and CPU90 which perform various data processing for 
controlling Engine EG according to the control program set up beforehand R0M91 in which a required control program, required 
control data, etc. were stored beforehand, and although various data processing is similarly performed by CPU90 It responds to 
the result of an operation in RAM92 by which various required data are written temporarily, A/D converter 94 which inputs the 
backup RAM 93 which can hold data, and the above-mentioned car information at the time of power-source OFF and the input- 
process circuit 95, and CPU90. Throttle actuator 62a, It has the output-processing circuit 96 grade which outputs a driving signal 
to a fuel injection valve 64, an igniter 72, and ISGV76 grade. In addition, a driving signal is outputted to the connection switching 
unit SW, the rotational-speed regulator V, Generator G, and Motor M besides the actuator with which the above-mentioned 
engine EG is equipped in the output-processing circuit 96. 

[01 96] In this 3rd example. Engine EG is operated by the so-called fuel-injection control and the ignition timing control which a 
fuel injection valve 64 and igniter 72 grade drive in the amount of optimal drives the optimal timing by the car controller CC 
constituted in this way. In addition, about this fuel-injection control and ignition timing control, it is the same as usual, and 
detailed explanation is omitted here. By the car of this example, after starting, when it is judged whether it agreed in the service 
condition defined beforehand and it agrees by the car controller CC, engine starting is started and activation of the above- 
mentioned fuel -injection control or ignition timing control is started after that. 

[0197] (2) Explain engine starting control engine starting control below. Drawing 35 is a flow chart which shows the engine 
starting control routine performed by CPU90 of the car controller CC, This engine starting control routine is repeatedly 
performed for every predetermined time by interruption. 

[0198] If CPU90 starts processing, current car information will be inputted first (step S400), and the operation situation of a car 
will be grasped. And it judges whether from the information, the engine speed NE of Engine EG is "0", and it has stopped, and 
whether the starting conditions of Engine EG are satisfied (step S402) (step S404). In this example, since it only drives when 
Engine EG is only chiefly used as an object for power-source charge of Motor M and a dc-battery charge falls, the starting 
conditions of the above-mentioned engine EG are conditions which judge that it is below a predetermined electrical potential 
difference at the time of the fall of a dc-battery charge, i.e., the voltmeter which the electrical potential difference of Dc-battery 
BT does not illustrate. Besides this, it makes into conditions whether for an idle switch 80 to be an ON state. This routine is 
ended if these conditions are not satisfied. 

[0199] on the other hand — these conditions — being materialized — engine starting **** — being certain — ** — when 
judged, starting preparations of Engine EG are made (step S406). Starting preparation of Engine EG is switching the connection 
switching unit SW to the location which connects the output shaft and Motor M of Engine EG. In the connection switching unit 
SW, rotation of the driving shaft 1 7 by transit of a car can be switched to the condition of telling Engine EG, by switching to the 
location which connects the output shaft and Motor M of Engine EG. Consequently, a drive system required for starting of Engine 
EG is established. In addition, in this drive system, as mentioned above, it is adjusting the rotational-speed regulator V, and it is 
possible to acjjust the rotational frequency of Engine EG compulsorily. 

[0200] After finishing activation of step S406, subsequently the idle rpm TNE made into the target at the time of starting of 
Engine EG and the target intake air flow TQ required to maintain the target idle rpm TNE are computed from the car information 
inputted at step S400 (step S408). The amount of electric load amendments set to a detail when the switch of the amount of 
warming-up amendments based on the detection result of a coolant temperature sensor 84 and a head lamp is made into an ON 
state is considered, it asks for the idle rpm TNE at the time of the optimal starting for the present condition that Engine EG has 
set, and target intake air flow TQ is further computed from the idle rpm TNE. In addition, In case target intake air flow TQ is 
computed, it is good also as a configuration which calculates an inhalation air content using the detection result of an intake 
temperature sensor 82 in addition to idle rpm TNE, and according to this configuration, in consideration of the air density which 
changes with air temperature, the highly precise target intake air flow TQ can be calculated. 

[0201] Then, the driving signal based on the above-mentioned target idle rpm TNE and target intake air flow TQ is outputted to 
the rotational-speed regulators V and ISCV76 (step S410). In a detail, it is outputting the driving signal of the controlled variable 
which becomes settled from the target idle rpm TNE to the rotational-speed regulator V, and the rotation drive of the engine EG 
is carried out compulsorily at the target idle rpm TNE. Moreover, with outputting the driving signal of a controlled variable based 
on target intake air flow TQ to ISCV76, the opening of ISCV76 is adjusted and the inhalation air content of Engine EG is changed 
into target intake air flow TQ. 

[0202] At continuing step S412, if the rotational frequency NE of the actual engine EG judges whether it is larger than the target 
idle rpm TNE for which it asked at step S408 and it judges that it is not large, it will return to step S410. Moreover, if it judges 
whether it is smaller than continuing permission variation **Qmax as which variation **Q of the inhalation air content of 
predetermined time was beforehand determined at step S414 and is judged with it not being small, it will return to step S410. On 
the other hand, it is judged with the actual rotational frequency NE being larger than the target idle rpm TNE at step S412. At 
step S414 If it Judges that variation **Q of an inhalation air content is smaller than permission variation ♦>(tQmax It is judged that 
both the rotational frequency NE of Engine EG and the inhalation air content Q were stabilized. Perform injection control and 
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ignition timing control which outputs a driving signal to a fuel injection valve 64 or an Ignitor 72, and starting of Engine EG is 
started (step S416). Processing (step S418) which carries out predetermined time prohibition of the change of a service 
condition so that predetermined time continuation of the starting of the engine EG under these conditions may be carried out is 
performed. Then, it escapes for a "return" and this processing is once ended. 

[0203] The engine speed NE at the time of starting of the engine EG realized by the engine starting control routine constituted 
as mentioned above and aging of the inhalation air content Q change almost like the timing chart of the 1st example shown in 
drawing 22 . 

[0204] A rotation drive is carried out from the time of starting initiation by Motor M, and the engine EG of this example arrives at 
the inside of a short time at the idle rpm TNE which is the last purpose (time of day t1), and carries out stable transition in the 
condition so that it may illustrate. Moreover, rt is clear that the inhalation air content Q changes in the same characteristic curve 
in response to the rotational frequency NE of Engine EG. And fuel-injection control and ignition timing control are performed in 
the stable state (condition to which the property of drawing 22 reached the steady state) from which a rotational frequency NE 
turns into idle rpm TNE, and variation **Q of an inhalation air content is set to permission variation **Qmax. 
[0205] Therefore, according to this 3rd example, the rotational frequency NE at the time of starting of Engine EG and the 
stability of the inhalation air content Q are remarkable, and the control precision whose fuel-injection control and ignition timing 
control which are performed by such a stable rotational frequency NE and the stable inhalation air content Q are those control 
objectives is secured easily. Therefore, discharge of the emission at the time of starting of Engine EG can be reduced, and low- 
pollution-ization which is one of the purposes of a hybrid car can be realized. Moreover, since the control precision of fuel- 
injection control and ignition timing control is excellent, there is no fluctuation of the torque outputted from Engine EG. 
Consequently, since there is also no torque fluctuation about the driving shaft 17 connected to Engine EG and a machine target, 
a car shock can be controlled. 

[0206] And this 3rd example has forbidden that the service condition of Engine EG should be changed also even for after starting 
of Engine EG over predetermined time by step S418 of an engine starting program. Therefore, idle operation by which the above 
was stabilized is continued until the catalytic converter 68 of Engine EG is activated, and much more low-pollution-ization is 
attained. 

[0207] Moreover, in this 3rd example, since it is the thing of a type which uses Engine EG as an object for power-source charge 
of Motor M chiefly, when a dc-battery charge falls, Engine EG will be operated intermittently. For this reason, there are many 
opportunities of starting of Engine EG by this type of hybrid car. Consequently, the effectiveness of the above-mentioned low- 
pollution-izing will more fully be demonstrated. 

[0208] 5. Modification [0209] Although the bypass path 75 is formed so that the inhalation-oi^air circulation space of Engine £G 
may be bypassed, and the inhalation air content at the time of an idle is controlled by the 3rd example of the above by ISCV76. 
the direct rotation drive of the throttle valve 62 may be carried out by throttle actuator 62a. With such a configuration, bypass 
path 75 grade becomes unnecessary and can simplify the structure of Engine EG. 

[0210] In the 3rd example of the above, although the target idle rpm TNE was calculated from the amount of warming-up 
amendments based on the detection result of a coolant temperature sensor 84, and the amounts of load amendments, such as a 
head lamp, a dc-battery terminal voltage value, the operational status of a car, an ambient condition, engine each part 
temperature conditions, etc. may perform increase and decrease of amendment besides this. For example, when an automatic 
transmission is thrown into D range, the amount of D range amendments can be set up, or when the switch of an air conditioner 
is made into an ON state, the amount of air-conditioner amendments can be set up. 

[0211] Although the rotational frequency which carries out motoring of the engine EG was made into idle rpm TNE in the 3rd 
example of the above, it changes to this and is good also as a rotational frequency (it is equivalent to the vehicle speed) of a 
driving shaft 17. In this case, the rotational-speed regulator V becomes telling rotational speed as it is, and is compatible in 
reduction of discharge of emission, and prevention of torque fluctuation of a driving shaft 1 7 with this configuration. 
[0212] Although it was the configuration which applied to the hybrid car of the type which the 3rd example of the above 
distributes mechanically the energy which the generation of electrical energy for a motor drive takes from the energy generated, 
from an engine with planetary gear equipment, and drives an axle by the energy which remained, the starting control device of the 
internal combustion engine of this invention cannot necessarily restrict to what applies to this type of hybrid car, and can apply 
also in the hybrid car of other types. For example, it is good also as a configuration which applies the energy which the 
generation of electrical energy for a motor drive takes from the energy generated from an internal combustion engine to the 
hybrid car of the type distributed electrically. This configuration is shown in Japanese Patent Application No. No. 1 45575 [ seven 
to ] and Japanese Patent Application No. No. 225869 [ seven to ] which the applicant for this patent already proposed, a clutch 
motor and an assistant motor are formed in an internal combustk>n engine's output shaft, power is revived by the clutch motor, 
and an assistant motor is driven using this revived power. 

[0213] Furthermore, the starting control device of the internal combustion engine of this invention is not necessarily restricted to 
what is applied to a hybrid car. It is also applicable to the configuration equipped with the motor only for motoring in the car 
which drives an axle only with an internal combustion engine. 

[0214] 6. In Addition, [0215] As mentioned above, although the gestalt of operation of this invention was explained, this invention 
of the ability to carry out with the gestalt which becomes various within limits which are not limited to the gestalt of such 
operation at all, and do not deviate from the summary of this invention is natural, and the still more nearly following deformation 
is also possible for it. For example, although the gasoline engine was used as an engine, various kinds of internal combustion 
engines, such as a diesel power plant and a turbine engine, can also be used. Moreover, although each above example explained 
the case where the starting control unit of the internal combustion engine of this invention was carried in a car, this invention is 
not limited to this and, in addition to this, can also be carried [ means of transportation, such as a vessel and an aircraft, and ] in 
various industrial machines etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daeages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the power output unit 110 which constitutes the starting 
control unit as the 1st example of this invention. 

[Drawing 2] It is the partial enlarged drawing of the power output unit 1 1 0 of drawing 1 . 

[Drawing 3] It is the block diagram which illustrates the configuration of the outline of the car incorporating the power output unit 
1 1 0 of drawing 1 . 

[Drawing 4] It is a graph for explaining the principle of operation of the power output unit 1 1 0. 

[Drawing 5] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were combined 
with planetary gear 120. 

[Drawing 6] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were combined 
with planetary gear 120. 

[Drawing 7] It is the flow chart which illustrates the operation control routine performed by the control CPU 1 90 of a control 
device 180. 

[Drawing 8] It is the explanatory view which illustrates the map in which torque command value Tr*. an engine speed Nr, and 
relation with the accelerator pedal position AP are shown. 

[Drawing 9] It is the flow chart which illustrates the operation mode judging manipulation routine performed by the control CPU 
190 of a control device 180. 

[Drawing 1 0] It is the explanatory view showing an example of the range which can operate an engine 1 50 efficiently. 

[Drawing 11] It is the flow chart which is performed by the control CPU 190 of a control device 180 and which usually illustrates 

an operation torque control routine. 

[Drawing 1 2] It is the graph which illustrates the operation point of an engine 150, and the relation of effectiveness. 

[Drawing 1 3] it is the graph which illustrates the relation between the effectiveness of the operation point of the engine 150 in 

alignment with the curve of energy regularity, and the rotational frequency Ne of an engine 1 50. 

[Drawing 1 4] It is the flow chart which illustrates fundamental processing of control of the motor MG 1 performed by the control 
CPU 190 of a control unit 180. 

[Drawing 15] It is the flow chart which illustrates fundamental processing of control of the motor MG 2 performed by the control 
CPU 190 of a control unit 180. 

[Drawing 1 6] It is the flow chart which illustrates the motor driving torque control routine performed by the control CPU 1 90 of a 
control device 180. 

[Drawing 1 7] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were 
combined with the planetary gear 120 in motor driving torque control processing. 

[Drawing 1 8] It is the flow chart which illustrates a part for the first portion of the engine starting control routine performed by 
the control CPU 190 of a control device 180. 

[Drawing 1 9] It is the flow chart which illustrates the second half part of the engine starting control routine. 

[Drawing 20] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were 

combined with the planetary gear 1 20 in engine starting control processing. 

[Drawing 21] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were 
combined with the planetary gear 120 in engine starting control processing. 

[Drawing 22] It is the timing chart which shows the operation situation of the engine put into operation by engine starting control 
processing. 

[Drawing 23] It is the flow chart which illustrates a part for the first portion of the engine starting control routine in the 2nd 

example. 

[Drawing 24] It is the flow chart which illustrates the second half part of the engine starting control routine. 

[Drawing 25] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were 

combined with the planetary gear 120 in engine starting control processing. 

[Drawing 26] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were 
combined with the planetary gear 1 20 in engine starting control processing. 

[Drawing 27] It is the nomograph showing the rotational frequency of three shafts and the relation of torque which were 
combined with the planetary gear 120 in engine starting control processing. 

[Drawing 28] It is the timing chart which shows the operation situation of the engine put into operation by engine starting control 
processing. 

[Drawing 29] It is the block diagram which illustrates the outline of the configuration of power output unit 1 1 0A which is the 
modification of the power output unit 110 of the 1st example. 

[Drawing 30] It is the block diagram which illustrates the outline of the configuration of power output unit 1 10B which is the 
modification of the power output unit 1 1 0 of the 1st example. 

[Drawing 31 1 It is the block diagram which illustrates the outline of the configuration of power output unit 1 1OC which is the 
modification of the power output unit 1 10 of the 1st example. 

[Drawing 32] It is the block diagram which illustrates the outline configuration of the car carrying the starting control unit which 
is the 3rd example of this invention. 
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[Drawing 33] It is the block diagram which illustrates the engine EG carried in the car, and the outline configuration of the 
circumference of it. 

[Drawing 341 It is the block diagram which illustrates the electric configuration centering on the car controller CC. 

[Drawing 35] It is the flow chart which shows the engine starting control routine performed by CPU90 of the car controller CC. 

[Description of Notations] 

110 — Power output unit 

1 10A — Power output unit 
11 OB — Power output unit 
1 1OC — Power output unit 

111 — Power transfer gear 

112 — Driving shaft 
114 — Differential gear 
11 6,1 1 8 — Driving wheel 

119 — Case 

120 — Planetary gear 

121 — Sun gear 

122 — Ring wheel 

123 — Planetary pinion gear 

124 — Planetary carrier 

125 — Sun gear shaft 
125B — Sun gear shaft 

126 — Ring wheel shaft 
126B — Ring wheel shaft 

1 28 — Power fetch gear 

129 — Chain belt 

132 — Rota 

133 — Stator 

1 34 — Three phase coil 

1 35 — Permanent magnet 
139 — Resolver 

142 — Rota 

143 — Stator 

144 — Three phase coil 

1 45 — Permanent magnet 

149 — Resolver 

150 — Engine 

151 — Fuel injection valve 

152 — Combustion chamber 
1 54 — Piston 

1 56 — Crankshaft 
1 58 — Igniter 
160 — Distributor 
1 62 — Ignition plug 

1 64 — Accelerator pedal 

1 64a — Accelerator pedal positron sensor 

1 65 — Brake pedal 

1 65a — Brake-pedal position sensor 

166 — Throttle valve 

1 66a — Throttle valve 

1 67 — Bypass path 

167 a— ISCV 

1 68 — Actuator 

168 — Throttle actuator 

170 — EFIECU 

171 — Throttle-valve position sensor 

1 72 — Inlet-pipe negative pressure sensor 
1 74 — Coolant temperature sensor 

176 — Rotational frequency sensor 

1 78 — Angle-of-rotation Isensor 

1 79 — Starting switch 

180 — Control unit 
182 — Shift lever 

184 — Shift position sensor 
190 — Control CPU 
190 a— RAM 

190 b— ROM 

191 — 1st drive circuit 

192 — 2nd drive circuit 
194 — Dc-battery 
195.196 — Current detector 
1 97,1 98 — Current detector 

1 99 — Remaining capacity detector 
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MG1 — Motor 
MG2 — Motor 
17 — Driving shaft 
52 — Throttle valve 
52a — Throttle actuator 
56 — Ignition plug 

60 — Inhalation-of-air path 

61 — Air cleaner 

62 — Throttle valve 
62a — Throttle actuator 
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Coolant temperature sensor 
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Oxygen density sensor 
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Speed sensor 
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GPU 
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A/D converter 
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Input-process circuit 
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Output-processing circuit 


AH 




Driving wheel 


BT 




Dc-battery 


CC 




• Oar controller 


DG 




Differential gear 


EG 




Engine 



G — Generator 
M — Motor 

SW — Connection switching unit 
V — Rotational-speed regulator 
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